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PREFACE 


Ever since I first encountered the work of Edwin Gray more than a quarter of a century ago, I 
have attempted to unravel the mystery of how he produced free energy. Only recently has 
sufficient information emerged to enable me to finally piece all of the clues together and reach a 
definitive conclusion. In "The Free Energy Secrets of Cold Electricity," I share this 27-year odyssey 
and the knowledge that has evolved along the way. 

Edwin G ray discovered that the discharge of a high voltage capacitor could be shocked into 
releasing a huge, radiant, electrostatic burst. T his energy spike was produced by his circuitry and 
captured in a special device Mr. G ray called his "conversion element switching tube." The non- 
shocking, cold form of energy that came out of this conversion tube powered all of his 
demonstrations, appliances, and motors, as well as recharged his batteries. Mr. G ray referred to this 
process as "splitting the positive." These claims were incomprehensible; however, because G ray did 
not reveal anything about the conditions the circuit had to create in order to produce the effect. 
This was the mystery. 

It wasn't until I correlated G ray's clues with an analysis by G erry Vassilatos, published in 1996, 
detailing Nikola Tesla's experimental work in the late 1880"s, that the picture started coming into 
focus. These experiments resulted in the discovery of what Tesla called "radiant energy" and led to 
the development of his Magnifying Transmitter. This material was the clue that unraveled the 
Gray mystery. 

An exhaustive comparison between Gray's "cold electricity" systems and Tesla's "radiant 
energy" systems leads to the reasonable conclusion that these two discoveries are one and the 
same. Finally, in this light, Gray's circuit schematics are "corrected" and all of the omissions are 
filled in. It is my belief that enough information is provided herein to enable anyone interested in 
the pursuit of free energy to reproduce these "cold electricity" effects with relatively simple 
equipment. It is my hope that thousands of engineers and experimenters will now begin looking 
into reproducing this, the " Mother Lode" of Free Energy effects. 

Many people have given invaluable assistance and counsel during this journey of mine, and I 
wish to acknowledge them with profound thanks. To Tom V alentine, for aggressively pursuing the 
story of Ed Gray, for his excellent and accurate reporting, for his tremendously revealing 
photographs, and for his exceptional generosity in making his entire archive available to me. None 
of this would have happened without his contribution. 

To Eric Dollard for being the first one in this generation to truly understand Nikola Tesla's 
work with impulse currents, and for repeatedly demonstrating this knowledge with experimental 
apparatus. To Gerry Vassilatos for so brilliantly articulating and accurately conveying the story of 
Tesla's discoveries, and to D avid Hatcher Childress, the publisher of G erry's book, for giving me 
unusually wide latitude in quoting large sections of this book. 

To the late Bruce D ePalma, for teaching me how to think about physics - the way things really 
are. To Trevor Constable, for erasing all doubt in my mind about the reality of the Ether, and for 
relentlessly pursuing its practical application for the betterment of humanity. To Tom Brown, for 
introducing me to most of these people, and for broadening my horizons in countless ways. 

To Alison D avidson, for permission to use the color image of the etheric discharge from Eric 
Dollard's magnifying transmitter, taken at the "Integration" in the summer of 1986. To Dorothy 
O'Connor and Jacqueline Lindemann, for their assistance in editing this book. 

And finally, of course, to Edwin V. Gray, Sr. and Dr. Nkola Tesla who, after all, discovered 
this astonishing technology. 


Peter A. Lindemann, D .Sc. 
December 2000 


"When the great truth accidentally revealed and 
experimentally confirmed is fully recognized that this 
planet with all its appalling immensity is to electrical 
currents, virtually no more than a small metal ball, and by 
this fact many possibilities, each baffling imagination and 
of incalculable consequence, are rendered absolutely sure 
of accomplishment; when the first plan is inaugurated and 
it is shown that a telegraphic message, almost as secret 
and noninterferrable as a thought, can be transmitted 'to 
any terrestrial distance, the sound of the human voice, 
with all of its intonations and inflections, faithfully and 
instantly reproduced at any other point of the globe, the 
energy of a waterfall made available for supplying light, 
heat or motive power, anywhere - on sea or land or high in 
the air - humanity will be like an ant heap stirred up with 
a stick: see the excitement coming!" 


...Nikola Tesla, 1904 


Man Creates Engine That Consumes No Fuel; 
Invention Could Change History by 1984 


My TOM VALENTINE 
Carro! IAL Te Va 
( First of a series) 
A CALIFORNIA INVENTOR has found a way to 
create limitiess electric power without using up fuel — 
potentially the greatest discovery in the history of 


mankind 
Edwin Gray Sr., 
that could 


4B, has fashioned working devices 


«Power every auto, train, truck, boat and plane that 
moves in this land — perpetually 
Warm, cool and service every American home — 
without erecting à single transmission line, 
«Feed limitless energy into the nation's mighty in- 


dustrial system — forever 
“And do it all without 
pollution 


Already, Cw jovial, seil-sdaraled 
Gray is foreing scientists lo uproot 
ther mist cherished bebets about 
the nalure of eleciro-mainetuem 

Eventually, ba discovery wil 
transform the economie base upon 
which the society of the entire planet 
has rested wp lo Una phia, 

Despite Gre evergresent danger 
from the petrolewn aml other power 
giants who fore basmess estinetion 
within the decade because of his 
inventen, Gray and his assotcales mi 
EvGray Enterprises have 
demanstented ds worth publicly =- 
aa act requiring greet courage, 

And TATTLER s$ proud to report 


for the firet Ume in Aewrira the 
complete nature of Gray's 
Biermann ayan 

Dispioying the kind of open 


heesely dat ale America great, 
Gray and bis partners Ares the fact 
ibat they wani Ihr whole world le 
benefit irom Uer new Lechaclogy 

"IL WON'T ALLOW H to te boeggbt 
up and buried by big money i- 
teresis," Gray told TATTLER 
dema the exclusive denenstr ation 

"T tried fe W ears to act 
American Wilerrets ko pay some 
allention, but ve been lessed aut of 
more pieces ihat mest people ever 
thisk of going into." 

Noter government oy encies noc 
privete enterprise would laten to 
Gray, so he turned ta Irustraton te 
forsy interests. The innovative 
Japanese were cager lo Baten 

"AS SOON. AS word got out that 
the Japanese were interested in 
whM were doing, !fw Americans 
started Mocking around." 

Toduy, the nall shop facibty in 
Van N is «raw wich visitors 
from every segment of U.S industry 
and finance 

‘The lag money boys [rom Wall 
Street started coming around," 
Gray said, with a touch of defiance 
In hie tone. 

"A bunch of them came in and 
suggested | file bankruptcy and get 
tid of all my buckers and kenda 
Thon thoy talked about giving me 20 
pillion shares of a new corporation 
at $25 a share 

Gray was being o"ered a deal 
worth more dan $ billion — on 
paper 

“THAT SURE sounded rich, bot I 
know dirn well (ey would have 
fixed tl up to sell that cerporation off 
soncahero for a dollar nd leave 
me holding 26 million mares ol 
nothing.” 

The key men of EvGray inclede 
Richard S. Hackenberger, aa 


creating a single iota of 


electronics esser whe funperly 
worked [or Sens and Sylvania 
corporations anil the U.S, Navy; and 
Fritz Lens, a former Volkswagen 
mechanic who knows nearly as 
much about the fantastic electrical 
syslem ea Cray 

All the corporate officers agreed 
that they are determined to get 
uruw tbe money cusjblucks aed 
bestow Ibe discovery upon the 
world 

TATTLER was given a thorough 
demonstration of Gray's "bn- 
gessüble-Init-tewe” method for wang 
electric 


THE FIRST demonsiralion 
pruved (hab Gray user è Totally 
different form ef elec 


Curreri a powerful, Sut 
form of Ihe energy. 

A alx-voli car battery rested on a 
table, Lead wires ran from the 
Lalters lu a seres of opacis 
which are the key to Gray's 
Giscovery. The complete system was 
wired to twn etectrosnag nets, each 
wewhang à pound and a quarter, 

“Now, if you Wied lo charge Dose 
two maynets with juice frem that 
battery and make then do what I'm 
going to make them de, you would 
drain the batiery in 39 minutes and 
the magnels weuld get extremely 
hot," Geay explained. 

"] wani you to watch whet hap- 
pens” 

As Lens activated the battery, & 
welunelet aradually rose to 3,900 
velis. At that point, Gray choad a 
switch and there was a loud popgang 
sound. The top moguel hurled into 
the air with iremvwendous force and 
was caught by Hackenberger. A 
terrific Jolt of electricity had 
propelled the top magnet more than 


two feet inte the air Tat the magnet E 


remain cold. 

The arıning Ging.” Hachen- 
berger said, "is thal only 1 per cent 
of the energy was used —598 per cont 
went Deck inte the battery." 


GRAY EXPLAINED, "The 
hettery cam lest ler a long "me, 
because most ef the energy reburna 
lo IL The secret lo this is de the 
capacitors and in being able to split 
the positive." 

When Gray sald “split the 
positive’ the faces of two 
haowledgcahla physicists screwed 
up in bewilderment 

(Noemalir, electricity consists of 
positive and negative particies, But 
Gray's syulem is capable ol cslog 
ewe or the oher mparalely aod 
effectively.) 

“He uhezza we have lo rewrite the 
phases tenibooha,” Hartenberger 
grinned. It has been the engineer's 
Job im recent months to formulate 
Gray's systere and put H la wriliag. 

"That's mot en easy lask because 
thie system actually defies 
everyihing I've ever learned." 

Gray sed, "I never bad se 
schooling In electronica or physics, 
so nobody Gi me i was im 
possible 

THE "IMPOSSIBLE" pert of the 
demonstralsoe was the lack of heat 
gonoruiod in tio magnet. Hoa: is one 
of the biggest problema faced by 
electrical technology, Also “im- 
pussivie” la Cw fact that only Ge 
“posture” natwe of the energy waa 
wel. 

This thing isin ls infancy," Oray 
explained. “Wien De fell potential 
of American tecbsology starts 
working weh 4, Ge reis wil 
astound everyone.” 

A further proof (ut he has an 
uni] source of power with 
welinited potential was demom 
Sitatod paral 

We've len popping those 
Magnets ase fer the pax 18 
months with that sacre battery and 
Wee at a fall chanje. New I want 
you to watch thisi” 

Gray showed itis TATTLER 
soportes à suia lamp awtorcyce 
battery. It was hooked op to a pair of 
bis capacitors which In tira were 
hooked up 10 2 panel of gaileta, 

HE FLICKED a selich and the 
Lay katlury cent a charge into the 
capəcilors. He then pugged In «iz 
watt electric light buig om in 
epvidual eorde—-a JDM portable 
iclevesion set and two radios, The 
bulbs burned brightly, he television 
ployed and tow radios Sared—and, 
pel, the amd benery was rob 
dhareng 

“You cualdar begin lo gal oli Gis 
current out of that baltery under 
ordinary circumstances,” Gray 
ES 


"This is the mast amazing thing 
Tre ever com,” excleined CV, 
Wood Jr. president al the Me. 
Culloch Oil. Corporation, who was 
niso present si the demonstration, 
Me began looking around fer hidden 
outlets [icon the wall, 


"MAY 1 PROVE lt doesn't come 
from any wall ping?" Gray offered. 

A Awat light talb screwed into 
an anlırary extension seckel was 
isst dicm atentos 
THE NATIONAL TATTLER 
Page 5 July 1, 1973 


Figure 1 


A 


MAGNET JUMPS when area wiih 


plugged inio Oe panel powered by 
Gray's system. ‘The bulb Lit, then 
Gray dropped it ito a eylisder Billed 
with water 

“What would be happening if this 
was gelling ordinary power right 
now!" Gray aked, an be stack his 
hand In the water wilh the glowing 
Light rib 

“You'd be electrocuted and that 
thing would te popping and mpat- 
tering until the fuses blew," Wood 
rephed 

‘That reporter then pul his finger 
leño the water with the light—ao 
shock. 

"Gentlemen, this la a new 
manifestation of electricity," 
Hackorterger said 


THE ENGINEER tld te as- 
lounded oslockers ihat no laws of 
physics were being violated, bul e 
new applicilien of clectrichy has 
been discovered and paul be werk 

Gray, one of 14 children, comes 
from Washingion, D.C, As a all 
boy, he was fascinated by elec. 
tricity, magnets and gadgets in 
general, 

“I really got excled about elec 
ticity whem they tested the first 
rodar across the Pocomac in 1936. 1 


First Article from The National Tattler 


coo 


electricity 


was 11 years old then and visions of 
Buck Rogers danced in my band," 
Me leacued about radar during his 
Wacid War II hitch in the Navy and 
'Tve been messing around with 
coils and capactiors ever since.” 


ME LEARNED to "split the 
estes "UC WIE uu Spa UT nazi 
years fisding the lunda to put 

his discovery to week, 

Any xbbrevialed explanation of 
Gray's system la as over- 
simplification pf the technical 
espects of this tremendous 
teenkibeough, but some of the boat 
minds in Ihe US. are Dow werking 
with Gray to further improve his 
discovery. 

Gray bebi the (wall Redd up ont 
of the water asd sald: “You ksow, to 
light this bulb takes millions of 
dollars in power plant facilities, 
tranenession lines and cweoeiry 
With my capacitors, | can provida 
power Lo any bamba [or a conde 
hundred dollars.” 

The comic impact af that 
statement ja beyond iba 
dmaginati—net lo mention the 
ecology and anti-polluGen benefit 


NEXT WEEK: Electre-magaede 
sulomebte engine. i 


Chapter 1: The Edwin Gray Mystery 


My interest in Free Energy began in the 
summer of 1973 when I first picked up The 
National Tattler. In an article authored by 
reporter Tom Valentine, (Figure 1) the 
headline read: “Man Creates Engine That 
Consumes No Fuel; Invention Could Change 
History by 1984." Well, I was young and 
gullible but I'd sure never seen a newspaper 
headline like that before. The article went on 
to say: 

A California inventor has found a way 
to create limitless electric power without 
using up fuel, potentially the greatest 
discovery in the history of mankind. Edwin 
Gray, Sr. 48, has fashioned working 
devices that could power every auto, train, 
truck, boat and plane that moves in this 
land perpetually; warm, cool, and service 
every American home without erecting a 
single transmission line; feed limitless 
energy into the nation's mighty industrial 
system forever, and do it all with-out 
creating a single iota of pollution. 


After several paragraphs devoted to such 
subjects as raising capital and bringing a 
working team together, the article continued 
to describe two very interesting tests which 
the writer had personally witnessed at Gray's 
laboratory in Van Nuys, California in the 
company of several other scientists: 


The Tattler was given a thorough 
demonstration of Gray's “impossible but- 
true" methods for using electricity. The 
first demonstration proved that Gray uses 
a totally different form of electrical current 
- a powerful but “cold” form of the energy. 
A 6 volt car battery rested on a table. Lead 


wires ran from the battery to a series of 
capacitors, which are the key to Gray's 
discovery. The complete system was wired 
to two electro-magnets, each weighing a 
pound and a quarter. “Now if you tried to 
charge those two magnets with juice from 
that battery and make them do what I'm 
going to make them do, you would drain 
the battery in 30 minutes and the magnets 
would get extremely hot," Gray explained. 
*[ want you to watch what happens." As 
Fritz Lens activated the battery, a 
voltmeter gradually rose to 3,000 volts. At 
that point, Gray closed a switch and there 
was a loud popping sound. The top magnet 
hurled into the air with tremendous force 
and was caught by Richard Hackenberger. 
A terrific jolt of electricity had propelled 
the top magnet more than two feet into the 
air -but the magnet remained cold. “The 
amazing thing,' Hackenberger said “is that 
only 1% of the energy was used - 99% 
went back into the battery.” Gray 
explained, “The battery can last for a long 
time because most of the energy returns to 
it. The secret to this is in the capacitors and 
in being able to split the positive." When 
Gray said “split the positive" the faces of 
two knowledgeable physicists skewed up in 
bewilderment. (Normally, electricity 
consists of positive and negative particles, 
but Gray's system is capable of using one 
or the other separately and effectively.) 


Tom Valentine then described the second 
demonstration as shown in the photograph in 
Figure 2. 

Gray showed this Tattler reporter a 
small 15-amp motorcycle battery. It was 
hooked to a pair of his capacitors, which in 
turn were hooked up to a panel of outlets. 


Figure 2 
Edwin Gray Demonstrating His Circuit 


Figure 3 
Tom Valentine With "Cold" Light Bulb in Water 


The Edwin Gray Mystery 


THIS I$ THE EMA, which can run perpetually on batteries hal recharge |hemselves. develop 1,000 hartepower per unih. 


Miracle No-Fuel Electric Engine Can Save U.S. 
Public $35 Billion a Year in Gasoline Bills 


BY TOM VALENTINE 


Gere DTL Tra Natura. tam 


{Second of Two Articles | 
An inventor and his small but slubborn team of 


engineers has devised 
technological advance in 


the most revolutionary 
the history of mankind: A 


power source that uses no fuel, 


As reported exclusively 
astonislung new system 


last weck in TATTLER, the 
creates clectricity wilhout 


consuming the world’s dwindling supply of fossil fuel, 


without creating pollution, 


and without using costly and 


unsightly transmission lines, 


The first and most vilal cuteome 
of ihe theory Chat is forcing he 
sches of phywes te revise ite 
tindamental assungüons la the 
PEMA” electric enpme—a power 
plant that dooms noisy, dirty 
gasoline motors. 


Thai mesas that ihe saon weald 
ño longer hare la consume 
expensive amd belouling gascline, 
According te figures from ike 
American Petroleum institute, the 
maticipaird comemplion this year le 
M billion gallons at least $35 billie 
worth at the pump. 

Inreniod by Edwin Gray Sr., 48, of 
Van Neys, Call, the engine bas 
been tested and is being perfected by 
bin and hus associates in EvGray 
Enterprises, 

The alleni pollution-free EMA 
recycles jis own energy and can rua 
indetinitely. 

Gray's prototype is powered by 
four six-wolt batteries which “will 
wear aut before they'll run down,” 
as the inventor purs it. 


“WE CAN GO vp lo 1/08 
horsepower with ^ single unit, oe 
Gown to a miniature toy siu." 

The latier vais, is fect, will be 
anong the (ire products Evüray 
manulacbares, They'll run off p ey 
bettery unit. 

Haw? 

Gray and his engineers, Richard 
Hackenberger and Frits Lens, 
explained lo TATTLER thot they 
have found a way to use bed: the 
pesttive and negslive particles of 
electricity separaicty, 


Eden Gray Se, 


The technicians demonstrated for 
this reporter (he phansenanan of 
electromagnetic repulsion—the 
power source fur the EMA, 


TWO MAGNETS, each weighing | 
S 4 pounds were repelied apar! with 
an eaplosive force, bal Ue magnes 
did net heal vp and 99 per cont of the 
energy recycied lo the baltecy 

The same “cold” energy cepeling 
magnets, arranged on a fiywheel, 


run the motor, 

Hackenberger, an electronics 
specialist, explained: “A series of 
highwoltage energy ‘spikes’ are 
developed by our circuitry. These 
energy wes» are lrenderred lo a 
contrul anil. which acts much like a 
distributor ln an [eternal 
combustion engine." 1 

The contral unii is the key lo the 
motor's efficiency. P regulates the 
eoergy spikes do determina De 
polarity | noeth ar sowth) and directs 
Ve voltage inio selected electro 
magnets in the main unit. 

"Every time a magiel is charged, 
musi of the energy is recycled back 
into ihe batteries without losing 
power,” Hackenber ger anid, 


THE FMA has been lested 
theroughiy. lis efficiency is 
uxaspuled 


"Engineers sul physicisis who 
see it operate have s hard time 
beneving ther eyes” Gray wid. 
"One professor from UCLA insisted 
we had some soci of laser beam 
runsdng iL and even though we 
moved it from rosen lo room, be 
wowdat beleve ji.” 

While the motor was running, 
Gray spun it around in a complete 
circle lo demonstrate that li 
operaled M any position, 

The erperimental model engine is 
43 Inches long. 18 inches wide and 1$ 
inches lugh abeui be aae of a 
standard six-cylinder moor, 


IT TURNED belle than 2,500 
rewolulions per minute for more 
than Y minutes. The power laput 
came from the four six-volt 
batteries. Al the und of the trial they 
were tested and found to be as fully 
charged os they were al the 
bes niring 

lt generaled 100 horsepower and 
6% pounds of constant Lorque. Tbe 
brake horsepower tests oet ai 32.06. 

Tie motor has caly twa bearings 
which require lubrication, 20 
maintenance coats will be minimal; 
it operates at = maximum 
Lemperatore of shout 179 degrees 
and is cooled by compressed air. 

There was no vibration and Sa 


Figure 4 
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Unique All-Girl Diving Co. 

Christine Bouse, the girl al the left, may be the only teenage girl in 
the world te run ber owa uaderwalec salvage company. While oiber 
girls ber age are busy with boys, clothes und record albums, lEyrar- 
ald Chris apenda most el ber time im scuba diving geaz at the betiom of 
tease Florida river or lapsen, Chris, together with her partarr, 18 
year-old Linda Marquis, aod five other Ibyear-eld giris, operates Sea 
een Selvege-prebebly übt saly Ucensed commercial diving 
company anywhere stalled enlirely by attractive young weiten, 
Chris, pictured here with ber sister, Carol Beth, werks, however. She 
lnbertied her skill te the diving business free her istber, Clyde 
|Beddy| Bouse, (at right) a Zi-prar velerun of underwater salvage 
werk. "Chris is as good as diver as I'l ever be," said ber Iniber 


noise bevel wan about the same as 
any kitchen appliance, this reporter 
ebserved 

Vi started with the fick of a switch 
It can be accelerated or slowed by 
any mechanical device which 
programs the control unit, This 
meara ihe customary fost pedal 
could be used for driving purposes. 


GRAY DISCOVERED bow to 
make this remarkable engine back 
in 166. He fought frustration. and 


Second Article from The National Tattler 


scepticiam for 14 years before 
finally getting abowi $1.1 million ta 
delip bulid and prove the protolype. 

‘The search for sa efficien|. chwa 
engine ias cost taxpayers nearly a 
billion dollars im government 
research grants over the rears 

FA Gray ebd it on a fraction M that 
And a new direction for mankind has 


been uncovered, 


THE NATIONAL TATTLER 
Joly $, 1973 Pages 


He flicked a switch and the tiny battery sent a 
charge into the capacitors. He then plugged in 
six 15-watt electric light bulbs on individual 
cords, a 110-volt portable television set and two 
radios. The bulbs burned brightly, the 
television played and both radios blared and 
yet the small battery was not discharging. "You 
couldn't begin to get all this current out of that 
battery under ordinary circumstances, Gray 
said. 


"This is the most amazing thing I've ever 
seen,' exclaimed C.V. Wood, Jr., president of 
the McCulloch Oil Corporation, who was also 
present at the demonstration. He began looking 
around for hidden outlets from the wall." May I 
prove it doesn't come from any wall plug' Gray 
offered. A 40-watt light bulb screwed into an 
ordinary extension socket was plugged into the 
panel powered by Gray's system. 


The following portion of the 
demonstration is shown in the photograph in 
Figure 3: 


The bulb lit, then Gray dropped it into 
a cylinder filled with water. "What would 
be happening if this was getting ordinary 
power right now?' Gray asked, as he stuck 
his hand in the water with the glowing light 
bulb. "You'd be electrocuted and that thing 
would be popping and sputtering until the 
then put his finger into the water with the 
light. No shock. "Gentlemen, this is a new 
manifestation of electricity, Hackenberger 
said. 


Well, this was quite literally the most 
amazing thing I had ever read in a newspaper. 
I was completely hooked. The 
next week I picked up the second article in the 
series, titled "Miracle No Fuel Electric Engine 
Can Save Public $35 Billion A Year In 
Gasoline Bills" (Figure 4). It centered on an 
amazing new type of electric motor that ran 
on Gray's system: 

The silent pollution-free EMA motor 
recycles its own energy and can run 
indefinitely. Gray's prototype is powered by 
four 6-volt batteries which “will wear out 
before they'll run down. The same ‘cold' 
energy repelling magnets, arranged on a 


Chapter 1 


flywheel, run the motor. Hackenberger, an 
electronics specialist explained, `A series of 
high-voltage energy spikes are developed 
in our circuitry. These energy units are 
transferred to a control unit which acts 
much like a distributor in an internal 
combustion engine. Every time a magnet is 
charged, most of the energy is recycled 
back into the batteries without losing 
power. 


THE ENGINE THAT RUNS ITSELF 


proktams 


Br JACK SEAGMLI f 


Figure 5 
Article from Probe The Unknown 


Around that same time, there appeared 
another article in a magazine called Probe The 
Unknown authored by Jack Scagnetti called 
"The Engine That Runs Itself." (Figure 5) He 
presented very similar information as that 
contained in the articles by Tom Valentine. 
Gray describes the operation of his EMA 
motor as similar to recreating lightning: 


Richard Hackenberger, Vice President 
in Engineering for EVGray, explains how 
the EMA motor system operates. "Power 
from the high voltage section is put through 
a system of electrical circuitry to produce a 
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CVGRAYENTERPRISES, INC. 


14737 CALVERT STREET VAN NUYS CALIFORNIA 91401 
Telephone 213 9489 4215 


october 11,1973 


Peter A. Lindemann 
P.O. Box 354 
Mountainview Ha. 96771 


Dear Mr. Peter A. Lindemann, 


I would like to thank you for showing such interest in EvGray 
Ent. Inc. and for taking the time to write to us, I have also 
sented your brother a letter. 


But due to our security we are unable to give out any information 
about the motor or the campany. 


Thank you, 


Ce ee Mra 


Renate Gray 


Figure 6 
Letter from EVGray Enterprises 


series of high voltage energy spikes. The spikes 
are transferred to a control unit, which in turn 
operates the major motor unit'. "While this 
occurs, the recycle/ regeneration system is 
recharging the battery with 60 to 120 amp 
pulses.' 

These several newspaper articles totally 
captivated my imagination. Shortly afterwards, my 
brother and I wrote to EVGray Enterprises in Van 
Nuys, California expressing our interest and desire 
to have more information. I received the following 
letter from them in October, 1973: "Dear Mr. 
Lindemann: I would like to thank you for 
showing such interest in EVGray Enterprises, 
Inc. and for taking the time to write us. I have 
also sent your brother a letter. But due to our 
security, we are unable to give out any 
information about the motor or the Company." 
(Figure 6) Needless to say, this was extremely 
disappointing. So, reluctantly, I put the Valentine 
and Scagnetti articles and the 


Figure 
Cover of NewsReal Magazine 
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letter from EVGray away in a file, which 
eventually grew into my very extensive 
research on the subject of "Free Energy." 


Unfortunately, I didn't read any more 
about Ed Gray for the next couple of years. In 
1977, however, I came across another article by 
Tom Valentine in an issue of a magazine called 
NewsReal (Figure 7) devoted to suppressed 
inventions. Valentine wrote about a wide 
variety of subjects ranging from making oil 
from coal, to making gasoline from water, to 
airplanes that won't stall, and other amazing 
inventions. Included was an update on Edwin 
Gray entitled, "EMS - Electronic Power That 
Could Change The World's Economic Power 
Picture." (Figure 8) 


In this article, Ed Gray says: 


‘I remember getting a shock when I 
grabbed a charged capacitor off a 
workbench. That simple fact never left my 
mind. Then I watched when the government 
people were testing the first radar across the 
Potomac River. It stuck in my mind when 
one of the men explained it as "pulse out, 
pulse back'. And I've always been a nut 
about thunderstorms. I watched lightning by 
the hours. I noticed how much stronger it 
appeared to be when closer to the earth, and 
just naturally concluded that the more air 
had something to do with it. These three 
principles, plus a super secret means of 
generating and mixing static electricity, 
make up Gray's EMS motor.' 


Later in the article: 


"There is no motor like this in the world' Dr. 
Chalfin told the group. "Ordinary electric 
motors use continuous current and 
constantly drain power. In this system, 
energy is used only during a small fraction 
of a millisecond. Energy not used is returned 
to an accessory battery for reuse.' “It is cool 
running, Dr. Chalfin added, putting his 
hand on the motor. “There is no loss of 
energy in the system.' 


Gray's first patent, issued in June of 1975, 
was titled "Pulsed Capacitor Discharge Electric 
Engine." (Figure 9) I 
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EMS --Electronic Power That Could 
Change The World's Economic Power Picture 


hough harassed by the au 
theories, under financed and 
ignored by science, business 
and industry, Edwin V. Gray, a self 
educated Los Angeles inventor has de 
veloped a revolutionary electromag 
netic motor that promises to greatly 
improve conditions for the world 
A vast new technology i$ opening 
because Gray invented a motor Ural 
delivers super-efficient horsepower sl 
lower cost with less wear and tear than 
any other device known His EMS 
motor takes us a wani step closer to 
the magnificent, whirring power plants 
visualized by science fiction writers 
Implications for the auto industry 
alone are staggering. Gray appears to 
have the answer to Detroit's dilemma 
involving practical electric vehicles 
Ed Gray's name may well go duwn 
in history alongside the likes of Edi- 
son, Maicons, Goddard and Bell 
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ths battle 15 not over, but perhaps 
the tide as finally turning st 
His corporation, EvGray Enterprises, 
is secking the necessary financing lo 
further develop the moter His efforts 
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Figure 8 


Article from NewsReal Magazine 


were — Miwaricd by serious legal 
blems which recently were resolved 
when he agreed to enter a guilty plea 
tn a minor Securities und Exchange 
violator 

Thus nearly two years of legal em 
tangiements came to a close, The legal 
casts alone have been near ruinous 

He's won some important battles, 
hut he could ver lose the war 
rav start in hie wasn't promis 
ng. He was one of six children of a 
poor Washington. D.C. family and 
grew up in the streets. 

Few suspected he had the stuff of 
3 genius. Like many kids, he was fas 
-anated hy engines and motors, but his 
linking about them went far beyond 
normal curiosity, Hle wanted to know 
more than just what made them run. 

Gray dropped out of school at 14 
and began Unkering with ideas. He was 
wo lacking in formal education that he 
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Gray's Motor Patent Cover Sheet 


^ 
Fist zaa p“ 
L feng WE - 
zi ne r 
d f 
> 
ae TM. + 
+ i P M 
' H eri = / 
zi + ji ge 2 4 
= i as EC 
| L2 f al 
*- [sf T 
^ kr 
~ = 
Jan se ig 
omm ES 1 (zm prem 
Ar Pe L—-—- [ Lm er | pi Dan n 
>| boy 
bo n omm vali — - —— —————— 
pr ta 
Ioco | | ae 
N + less 
SII v — ha = 
—— 
pagan 
i KEL, 
j 
vw” 
* ever | 
T Aver | 
——— 


Figure 10 
Gray's Motor Patent Schematic 
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received a copy of itin 1978. It is a rather 
extensive patent with 18 pages, 19 
illustrations, and 18 claims. It describes an 
engine that is run by discharging capacitors 
through electromagnets that oppose each 
other. (Figure 10) 


But I discovered soon enough that if you 
try to build this motor according to the 
principles outlined in this patent, it doesn't 
perform anything like what was described in 
the Valentine articles. In fact, it doesn't 
produce a cold form of electricity at all. If 
you happened to get into the discharge path 
of those capacitors, you'd be thrown clear 
across the room. What's more, the amount of 
energy that could be recycled from this 
arrangement is negligible compared to what 
Gray is talking about in those articles. It 
became quite obvious to me, that in spite of 
the fact that this patent protected the specific 
design of the motor, it did not reveal the 
technique of its operation. 

From the beginning, I was always more 
interested in the solid-state circuit. I realized 
that the production of cold electricity really 
had nothing to do with the motor and that 
the motor was a secondary event. After all, 
when Gray was popping the magnets with 
cold electricity and running the TV and the 
light bulbs on cold electricity, he didn't need 
the motor. Intuitively, I knew from the outset 
that the key to unraveling the secret of G ray's 
discovery lay in an attempt to completely 
understand his solid-state circuit. However, 
the resources I had gathered thus far were 
inadequate at best, and by the late 70's, I had 
pretty much exhausted all the information 
that was available on this subject. 


During the late 1980's, I only heard 
rumors that Gray was continuing his work, 
but all I could really determine was that no 
more news articles, or anything else for that 
matter, ever appeared about him. 


The Edwin Gray Mystay 


In the mid-1990's, however, a research 
associate of mine told me that he had heard 
that Gray had been issued other patents and 
this completely intrigued me. Would these 
new patents contain the answers I was 
looking for? I didn't know for sure, but I 
knew I needed to get hold of these 
documents. Unfortunately, my associate 
didn't have them, and he didn't know what 
the patent numbers were. So once again, my 
search for Ed Gray's "cold electricity" came 
to a dead end, at least for a few more years. 


In June of 1999, while visiting the IBM 
Intellectual Property Network on the internet 
(now the Delphion Intellectual Property 
Network), I noticed that the search engines 
within the patent database had been recently 
updated so it was now possible to restrict a 
search just to the Inventor Line. "Gray" into a 
search and looked at every word in every 
patent from 1971 forward, you got so many 
hits you couldn't possibly go through them 
all. Now, however, I was able to plug "Gray; 
Edwin" into the Inventor Line of this newly 
updated search engine. Lo and behold, on my 
screen 30 seconds later, the numbers of two 
other patents that had been issued to Edwin 
Gray came up. I was ecstatic! 


Figure 11 shows the first of these patents 
entitled "Efficient Power Supply Suitable for 
Inductive Loads" issued in June 1986. 
Understanding this patent will be the primary 
focus of this book. 


The other patent entitled "Efficient 
Electrical Conversion Switching Tube 
Suitable for Inductive Loads" (Figure 12) 
was issued approximately ten months later, 
in April 1987. 

These two patents are very closely 
linked and are almost identical. One of them 
describes the circuit that drives this switching 
tube and the other one describes the 
switching tube itself. About 8096 of 
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Figure 11 
Gray's Circuit Patent Cover Sheet 
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Figure 13 
Gray's Circuit "Schematic" 
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the wording in both of these patents is 
identical. 


Figure 13 shows the circuit diagram for 
the first one. I had searched 26 years for this 
diagram, and finally I had a chance to 
understand what Gray was doing. I felt sure 
that I was looking at the basis of his "cold" 
electricity circuits, but Gray was still holding 
his cards quite close to his chest. Reading the 
diagram, it was not clear how these 
components behaved, or what they did, or 
why. The more I studied the text, which is 
relatively short compared to the motor patent, 
the more I realized I was looking at something 
that was really quite foreign to me. 
Intuitively, I felt I had all the pieces, but I still 
didn't know how the pieces fit together, and I 
didn't know what the true picture looked like. 
Why was this circuit able to create free 
energy? Once again, there were still far too 
many unknowns. 


I was heartened, though, by several 
interesting references stated in the patent. 
For instance, in one small section, Gray 
states: 


There is disclosed herein an electrical 
driving system which, on theory, will 
convert low-voltage electrical energy from 
a source, such as an electric storage 
battery, to a high-potential, high-current 
energy pulse that is capable of developing 
a work force at the inductive output of the 
device that is more efficient than that 
which is capable of being developed 
directly from the energy source. 


That statement may sound a bit obscure, 
but actually as far as I was concerned, it was 
a pretty sneaky way of saying "free energy." 
Further on it says: 


This system accomplishes the results 
stated above by harnessing the 'electro- 
static' or "impulse' energy created by a 
high intensity spark generated within a 
specially constructed electrical conversion 
switching element tube. This element 
utilizes a low voltage anode, a high voltage 
anode, and one or more electro-static or 
charge receiving grids. These grids are of a 


physical size, and appropriately 
positioned, as to be compatible with the 
size of the tube, and therefore, directly 
related to the amount of energy to be 
anticipated when the device is operating 


As I continued to read this patent, I was 
most intrigued by components # 42, # 44, 
and # 46. The patent states: 

A spark-gap protection device, 42, is 
included in the circuit to protect the 
inductive load and the rectifier elements 
from unduly large discharge currents. 
Should the potentials within the circuit 
exceed predetermined values, fixed by the 
mechanical size and spacing of the 
elements within the protected device, the 
excess energy is dissipated (bypassed) by 
the protective device to the circuit 
common (electrical ground)..." diodes 44 
and 46 bypass the excess overshoot 
generated when the energy conversion 
switching element tube is triggered. 


So here we have three elements, # 42, # 
44 and # 46 in this circuit, which are 
specifically designed to dump excess energy 
when this tube fires! What this suggests is 
that there is the possibility of producing so 
much energy here that it can damage the 
rest of the circuit. Certainly this was quite 
promising, but I still didn't really understand 
what phenomenon would create those 
conditions -- or why. It was definitely 
apparent to me, however, that Gray expected 
something extremely "large" to happen when 
this conversion switching tube fired. 


I was convinced I had discovered the 
secret of the device, but I still didn't really 
understand what I was looking at. I needed 
a "Rosetta Stone" -- something that would 
translate all of these unknowns into an 
understandable context. 


Luckily, I found it. That Rosetta Stone 
was a book called Secrets 6f Cold War 
Technology: Project HAARP and Beyond, 
written by Gerry Vassilatos in 1996 and 
currently available through Adventures 
Unlimited Press (Figure 14). In Chapter 1, 
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titled "Nikola Tesla and Radiant Energy," 
Vassilatos recounts those heady days back 
around 1890, when Nikola Tesla is developing 
the experiments which led to the invention of his 
magnifying transmitter. It is an astonishing work, 
and I highly recommend that you acquire and 
read the entire publication. However, for the 
purposes of this book, the following excerpted 
sections from Chapter I will reveal not only a 
fascinating story of discovery, but, more 
importantly, will provide the foundation for full 
comprehension of Tesla's amazing magnifying 
transmitter and, subsequently, its connection to 


la" 


Edwin Gray's "cold electricity" circuit. 
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Figure 14 
Secrets of Cold War Technology: 
Project HAARP and Beyond 


Edwin Vincent Gray 
(1925 - 1989) 


Edwin Gray was born in Washington, DC in 1925. He was one of 14 children. At age 
eleven, he became interested in the emerging field of electronics when he watched some of the 
first demonstrations of primitive radar being tested across the Potomac River. He left home at 
15 and joined the Army, attending their advanced engineering school for one year before he 
was discovered and honorably discharged for being under age. After the attack on Pearl Harbor, 
he re-enlisted in the Navy and served three years of combat duty in the Pacific. 

After the War, he worked as a mechanic and continued his studies in electro-magnetics. 
After experimenting for years, he learned how to "split the positive" in 1958 and had his first 
Electric Magnetic Association (EMA) motor model running in 1961. His third EMA prototype 
was successfully tested for 32 days straight before it was torn down for analysis. With this report 
in hand, Gray started looking for serious funding. After being turned down by every major 
corporation and venture capital group he approached, he formed his own limited partnership in 
1971. By early 1973, EVGray Enterprises, Inc. had an office in Van Nuys, California, hundreds 
of private investors and a new (# 4) EMA motor prototype. Ed Gray had also received a 
"Certificate of Merit" from Ronald Reagan, then Governor of California. 

By the summer of 1973, Gray was doing demonstrations of his technology and receiving 
some very positive press. By later that year, Gray had teamed up with automobile designer, Paul 
M. Lewis, to build the first fuelless, electric car in America. But trouble was brewing. 


On July 22, 1974 an unprovoked Los Angeles District Attorney's Office raided the office and 
shop of EVGray Enterprises, and confiscated all of their business records and working 
prototypes. For 8 months, the DA tried to get Gray's stockholders to file charges against him, but 
none would. Gray was eventually charged with "grand theft," but even this bogus charge couldn't 
stick and was finally dropped. By March 1976, Gray pleaded guilty to two minor SEC violations, 
was fined, and released. The DA's office never returned his prototypes. 

In spite of these troubles a number of good things were happening. His first US. Patent, on 
the motor design, issued in June of 1975, and by February 1976, Gray was nominated for 
"Inventor of the Year" for "discovering and proving a new form of electric power" by the Los 
Angeles Patent Attorney's Association. Despite this support, Gray kept a much lower profile 
after this time. In the late 1970's, Zetech, Inc. acquired Gray's technology and EVGray 
Enterprises ceased to exist. In the early 1980's, Gray offered the US. Government his technology 
to augment Reagan's SDI program. He actually wrote letters to every member of Congress, both 
Senators and Representatives, as well as the President, Vice President, and every member of the 
Cabinet. Remarkably, in response to this letter writing campaign, Gray did not receive a single 
reply or even an acknowledgment! During the early 1980's, Gray lived in Council, Idaho, where 
he wrote and was granted his other two US Patents. By 1986, he had a facility in Grande Prairie, 
Texas, where a number of new prototype EMA motors were built. By 1989, he was working on 
propulsion applications of the technology, and maintaining his residence in Council, Idaho, as 
well as shop facilities in Council, Grande Prairie, and Sparks, Nevada. 


Edwin V. Gray died at his shop in Sparks, Nevada, in April 1989, under mysterious 
circumstances. He was 64 and in good health. 
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The following chapter is excerpted from Chapter 1 of Secrets of Cold 
War Technology: Project HAARP and Beyond, by Gerry Vassilatos 
and is reprinted here by permission of the publisher, Adventures 


Unlimited Press. 


Chapter 2: The Rosetta Stone 


James Clerk-Maxwell predicted the 
possibility that electromagnetic waves might 
exist. In theoretical discussions designed to 
more thoroughly explain his mathematical 
descriptions, Maxwell asked his readers to 
consider two different kinds of electrical 
disturbances possibly existing in nature. The 
first consideration dealt with longitudinal 
electric waves, a phenomenon, which 
required alternating concentrations of 
electrostatic field lines. This densified and 
rarefied pulsation of electrostatic fields 
necessarily demanded a unidirectional field, 
one whose vector was fixed in a singular 
direction. The only variable permitted in 
generating longitudinal waves was the 
concentration of the field. Subsequent 
propagation along the electrostatic field lines 
would produce pulsating thrusts of charges, 
pulsation moving in a single direction. These 
"electrical soundwaves" were rejected by 
Maxwell who concluded that such a 
condition was impossible to achieve. 


His second consideration dealt with the 
existence of transverse electromagnetic 
waves. These required the rapid alternation 
of electrical fields along a fixed axis. Space 
spreading electrical lines would supposedly 
"bend to and fro" under their own 
momentum, while radiating away at the 
speed of light from the alternating source. 
Corresponding forces, exact duplicates of 
the alterations produced at the source, would 
be detected at great distances He 
encouraged that experimenters seek this 


waveform, suggesting possible means for 
achieving the objective. And so the quest to 
find electromagnetic waves began. 


In 1887, Heinrich Hertz announced that 
he had discovered electromagnetic waves, an 
achievement at that time of no small import. 
In 1889, Nikola Tesla attempted the 
reproduction of these Hertzian experiments. 
Conducted with absolute exactness in his 
elegant South Fifth Avenue Laboratory, 
Tesla found himself incapable of producing 
the reported effects. No means however 
applied would produce the effects which 
Hertz claimed. Tesla began experimenting 
with abrupt and powerful electric discharges, 
using capacitors charged to very high 
potentials. He found it possible to explode 
thin wires with these abrupt discharges. 
Dimly perceiving something of importance 
in this experimental series, Tesla abandoned 
these experiments, all the while pondering 
the mystery and suspecting that Hertz had 
somehow mistakenly associated electrostatic 
inductions or electrified shockwaves in air 
for true electromagnetic waves. In fact, 
Tesla visited Hertz and personally proved 
these refined observations to Hertz who, 
being convinced that Tesla was correct, was 
about to withdraw his thesis. Hertz was truly 
disappointed, and Tesla greatly regretted 
having to go to such lengths with an 
esteemed academician in order to prove a 
point. 


But while endeavoring toward his own 


means for identifying electrical waves, Tesla 
was blessed with an accidental observation, 
which forever changed the course of his 
experimental investigations. In his own 
attempts to achieve where he felt Hertz had 
failed, Tesla developed a powerful method by 
which he hoped to generate and detect real 
electromagnetic waves. Part of this apparatus 
required the implementation of a very 
powerful capacitor bank This capacitor 
"battery" was charged to very high voltages, 
and subsequently discharged through short 
copper bus bars. The explosive bursts thus 
obtained produced several phenomena, which 
deeply impressed Tesla, far exceeding the 
power of any electrical display he had ever 
seen. These proved to hold an essential 
secret, which he was determined to uncover. 


The abrupt sparks, which he termed 
"disruptive discharges", were found capable 
of exploding wires into vapor. They propelled 
very sharp shockwaves, which struck him 
with great force across the whole front of his 
body. Of this surprising physical effect, Tesla 
was exceedingly intrigued. Rather, more like 
gunshots of extraordinary power than 
electrical sparks, Tesla was completely 
absorbed in this new study. These electrical 
impulses produced effects commonly 
associated only with lightning. The explosive 
effects reminded him of similar occurrences 
observed with high voltage DC generators. A 
familiar experience among workers and 
engineers, the simple closing of a switch on a 
high voltage dynamo often brought a stinging 
shock, the assumed result of residual static 
charging. 


This hazardous condition only occurred with 
the sudden application of high voltage DC. 
This crown of deadly static charge stood 
straight out of highly electrified conductors, 
often seeking ground paths which included 
workmen and switchboard operators. In long 
cables, this instantaneous charge effect 
produced a hedge of bluish 
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needles, pointing straight away from the line 
into the surrounding space. The hazardous 
condition appeared briefly at the very instant 
of switch closure. The bluish sparking crown 
vanished a few milliseconds later, along with 
the life of any unfortunate who happened to 
have been so "struck". After the brief effect 
passed, systems behaved as designed. Such 
phenomena vanished as charges slowly 
saturated the lines and systems. After this 
brief surge, currents flowed smoothly and 
evenly as designed. 


The effect was a nuisance in small 
systems. But in large regional power systems 
where voltages were excessive, it proved 
deadly. Men were killed by the effect, which 
spread its deadly electrostatic crown of sparks 
throughout component systems. Though 
generators were rated at a few thousand volts, 
such mysterious surges represented hundreds 
of thousands, even millions of volts. The 
problem was eliminated through the use of 
highly insulated, heavily grounded relay 
switches. Former engineering studies 
considered only those features of power 
systems that accommodated the steady state 
supply and consumption of power. It seemed 
as though large systems required both surge 
and normal operative design considerations. 
Accommodating the dangerous initial 
"supercharge" was a new feature. This 
engineering study became the prime focus of 
power companies for years afterward, safety 
devices and surge protectors being the 
subject of a great many patents and texts. 


Tesla knew that the strange 
supercharging effect was only observed at the 
very instant in which dynamos were applied 
to wire lines, just as in his explosive capacitor 
discharges. Though the two instances were 
completely different, they both produced the 
very same effects. The instantaneous surge 
supplied by dynamos briefly appeared super- 
concentrated in long 
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Lines. Tesla calculated that this electrostatic 
concentration was several orders in 
magnitude greater than any voltage that the 
dynamo could supply. The actual supply was 
somehow being amplified or transformed. 
But how? 

The general consensus among engineers 
was that this was an electrostatic "chocking" 
effect. Many concluded it to be a "bunching" 
action, where powerfully applied force was 
unable to move charge quickly through a 
system. Mysterious, the combined resistance 
of such systems seemed to influence the 
charge carriers before they were able to 
move away from the dynamo terminals! Like 
slapping water with a rapid hand, the surface 
seemed solid. So also it was with the 
electrical force, charges meeting up against a 
seemingly solid wall. But the effect lasted 
only as long as the impact. Until current 
carriers had actually "caught up" with the 
applied electrical field, the charges sprang 
from the line in all directions. A brief 
supercharging effect could be expected until 
the charges were distributed, smoothly 
flowing through the whole line and system. 
The dynamo itself thus became the brief 
scene of a minor shockwave. He began 
wondering why it was possible for 
electrostatic fields to move more quickly 
than the actual charges themselves, a 
perplexing mystery. Was the field itself an 
entity that simply drive the more massive 
charges along? If this was true, then of what 
was the electrostatic field itself “composed”? 
Was it a field of smaller particles? The 
questions were wonderfully endless. 

Despite the wonderful ideas, which this 
study stimulated, Tesla saw a practical 
application that had never occurred to him. 
Consideration of the dynamo supercharging 
effect suggested a new experimental 
apparatus. It was one that could greatly 
outperform his capacitor battery in the 
search to find electrical waves. A simple high 
voltage D C generator provided his 


electric field source. Tesla understood that 
the resistance of lines or components, 
viewed from the dynamo end, seemed to be 
an impossible "barrier" for charge carriers to 
penetrate This barier caused the 
“bunching” effect. Electrostatic charges were 
literally stopped and held for an instant by 
line resistance, a barrier which only existed 
during the brief millisecond interval in which 
the power switch was closed. The sudden 
force application against this virtual barrier 
squeezed charge into a density impossible to 
obtain with ordinary capacitors. It was the 
brief application of power, the impact of the 
charge against the resistance barrier, which 
brought this abnormal electro-densified 
condition. This is why the conductive wires 
in his present experiment often exploded. 

The analogy to steam power and steam 
engines was unmistakable: Large steam 
engines had to be valved very carefully. This 
required the expertise of old and well- 
experienced operators who knew how to 
“open up” an engine without rupturing the 
vessels and causing a deadly explosion. Too 
suddenly valved, even a large steam engine 
of very high capacity could explode. Steam 
had to be admitted into a system gently, until 
it began smoothly and gradually flowing into 
every orifice, conduit, and component. Here 
too was the mysterious “choking” effect, 
where a large capacity system seemed to 
behave like an uncommonly high resistance 
to any sudden and sustained application of 
force. 

The academic world of experimenters 
was yet fixated on his former discovery of 
high frequency alternating currents. It 
seemed that Tesla alone now exclusively 
studied these impulse discharges. He was 
producing explosive impulses, which had not 
been observed in laboratories. Every 
component was carefully insulated, himself 
implementing insulator rods and rubberized 
regalia to insure complete safety. Tesla had 
observed electrostatic machines whose 


ability to charge insulated metals was potent, 
but this demonstration exceeded the mere 
charging of wire by the instantaneous switch 
closure. This effect produced "springing" 
charge phenomena like no other before 
witnessed by Tesla for its sheer strength. 
Whatever the conditions observed in previous 
systems, he had now leamed how to 
maximize the effect. Balancing voltage and 
resistance against capacity, Tesla learned to 
routinely produce supercharge states which 
no existing device could equal 

Empirical observation had long taught 
that ordinary capacitor discharges were 
oscillating currents, spark currents which 
literally "bounced" between each capacitor 
plate until their stored energy was wasted 
away. The high voltage of the dynamo exerted 
such an intense unidirectional pressure on the 
densified charges that alternations were 
impossible The only possible backrushes 
were oscillations. In this case, charges surged 
and stopped in a long series until the 
supercharge was wasted away. All parameters 
which forced such oscillations actually limited 
the supercharge from manifesting its total 
energetic supply, a condition Tesla strove to 
eliminate. Indeed he spent an excessive time 
developing various means to block every 
"backrush" and other complex current echo 
which might force the supercharge to 
prematurely waste its dense energy. Here was 
an effect demanding a single unidirectional 
super pulse. With both the oscillations and 
alternations eliminated, new and strange 
effects began making their appearance. These 
powerful and penetrating phenomena were 
never observed when working with high 
frequency alternations. 
The sudden quick closure of the switch now 
brought a penetrating shockwave throughout 
the laboratory, one that could be felt both as 
a sharp pressure and a penetrating electrical 
imitation. A "sting. Face and hands were 
especially sensitive to the explosive 
shockwaves, which also 
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produced a curious "stinging" effect at close 
range. Tesla believed that material particles 
approaching the vapor state were literally 
thrust out of the wires in all directions. In 
order to better study these effects, he poised 
himself behind a glass shield and resumed the 
study. Despite the shield, both shockwaves 
and stinging effects were felt by the now 
mystified Tesla. This anomaly provoked a 
curiosity of the very deepest kind, for such a 
thing was never before observed. More 
powerful and penetrating than the mere 
electrostatic charging of metals, this 
phenomenon literally propelled high voltage 
charge out into the surrounding space where 
it was felt as a stinging sensation. The stings 
lasting for a small fraction of a second, the 
instant of switch closure. But Tesla believed 
that these strange effects were a simple effect 
of ionized shockwaves in the air, rather like a 
strongly ionized thunderclap. 


Tesla devised a new series of experiments to 
measure the shockwave pressure from a 
greater distance. He required an automatic 
"trip switch". With this properly arranged, a 
more controlled and repetitious triggering of 
the effect was possible. In addition, this 
arrangement permitted distant observations 
which might cast more light on the shield- 
permeating phenomenon. Controlling the 
speed of the high voltage dynamo controlled 
the voltage. With these components properly 
adjusted, Tesla was able to walk around his 
large gallery spaces and make observations. 
Wishing also to avoid the continuous 
pressure barrage and its stinging sparks, Tesla 
shielded himself with several materials. The 
arrangement of rapidly interrupted high 
voltage direct currents resulted in the 
radiation of stinging rays, which could be felt 
at great distances from their super-sparking 
source. In fact, Tesla felt the stings right 
through the shields! Whatever had been 
released from the wires during the instant of 
switch closure, 


The Rosdta Stone 


successfully penetrated the shields of glass 
and of copper. It made no difference; the 
effect permeated each substance as if the 
shield were not there at all. Here was an 
electrical effect that communicated directly 
through space without material connections. 
Radiant electricity! 


In these several new observations, the 
phenomenon was violating electrostatic charge 
principles experimentally established — by 
Faraday. Projected electrostatic charges 
normally spread out over the surface of a 
metallic shield; they do no penetrate metal. 
This effect had certain very non-electrical 
characteristics. Tesla was truly mystified by 
this strange new phenomenon, and searched 
the literature for references to its 
characteristics. No such reference was found, 
except in the surreptitious observations of two 
experimenters. In one case, Joseph Henry 
observed the magnetization of steel needles by 
a heavy spark discharge. The extraordinary 
feature of this observation (1842) lay in the 
fact that the Leyden jar, whose spark 
apparently produced the magnetizations, stood 
on the upper floor of an otherwise electrically 
impervious building. Brick walls, thick oak 
doors, heavy stone and iron flooring, tin 
ceilings. Moreover, the steel needles were 
housed in a vault in the cellar. How did the 
spark affect such a change through such a 
natural barrier? Dr. Henry believed that the 
spark had released special "light-like rays", and 
these were the penetrating agencies 
responsible for the magnetizations. 


A second such account (1872) occurred in 
a high school building in Philadelphia. Elihu 
Thomson, a physics instructor, sought to 
make the sparks of a large Ruhmkorrf Spark 
Coil more visible for his next lecture. 
Attaching one pole of the coil to a cold water 
pipe, and reactivating the coil, Thomson was 
thrillel to find that the nature of the spark had 
changed from blue to white. Wishing to 
amplify this effect, Thomson attached the 
other pole to a large 


metal tabletop. Again reactivating the coil 
produced a shrieking silver-white spark, 
entirely visible to any whom sat in the last 
row. Wishing to show this to a colleague, 
Edwin Houston, Thomson made for the 
door and was abruptly stopped. Touching the 
brass knob on the otherwise insulated oak 
door, Thomson received an unexpected 
sizzling shock. Turning off the Ruhmkorrf 
Coil, Thomson found it possible to stop the 
effect. Calling for Edwin, he summarized 
what had occurred. Then turning the unit 
back on again, the stinging charge effects 
returned. The two gentlemen ran throughout 
the huge stone, oak, and iron building with 
insulated metal objects now. Each touch of a 
penknife or screwdriver to anything metallic, 
however distant from the coil or insulted 
from the floor produced long and 
continuous white sparks. The account was 
written up as a short article in Scientific 
American later in the same year. 


In studying each of these two prior 
observations, events each separated by some 
thirty years, Tesla perceived an essential unity 
with that of his own discovery Each 
observation was perhaps a slight variant of 
the very same phenomenon. Somehow 
accidentally, each experimenter had managed 
to produce the explosive supercharging 
effect. In the case of Dr. Henry, the explosive 
bursts occurred in a single flash, electrostatic 
machines being used to accumulate the initial 
charge. The second case was peculiar, since it 
evidenced the sustained and continuous 
production of super-charging effects. The 
effect was rare because it obviously required 
very stringent electrical parameters. Tesla 
deduced this from the simple fact that the 
effect was so infrequently observed by 
experimenters the world over. In addition, he 
was quick to remark conceming the 
anomalous attributes attached to the 
phenomenon. Tesla knew that, despite the 
extremely penetrating effects in each case, he 
had secured the only means for achieving the 
"complete" and 
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maximum manifestation of supercharging. 
His was an apparatus with no equal, capable 
of releasing an aspect of the electrostatic field 
which others very apparently had .not. 


Though discovered by Tesla in 1889, 
the preliminary observation of this effect 
was published after an intensive battery of 
investigations. The "Dissipation of 
Electricity", published just prior to 
Christmas of 189, is the pivotal Tesla 
lecture. This is the departure point in which 
Tesla abandons research and development 
of high frequency alternating current. 
Divorcing himself from the field entirely, 
Tesla describes the shockwaves and other 
effects of IMPULSES. In addition to those 
physical sensations, which he describes in 
characteristic understatements, Tesla also 
enlarges upon the "gaseous" aspects 
associated with the phenomena. He 
observed that the abruptly charged wires in 
his experiments projected a strange gaseous 
stream when immersed in an oil bath. A 
phenomenon, which he once thought due 
entirely to wire-adsorbed gases, he found 
that the effect could be so continuously 
produced from a single wire that no volume 
of ordinary adsorbed gas could supply the 
flow. Indeed, he was able to produce 
streams of this kind in oil, which so 
powerfully projected from charged wire 
ends that they visibly depressed the oil into 
a hole, some two inches in depth! Tesla 
began to realize the true nature of the fine 
issuing "gas" which projected from wire 
ends immersed in oil. 

He now prepared an extensive series of 
tests in order to determine the true cause and 
nature of these shocking air pulses. In his 
article, Tesla describes the shield permeating 
shocks as "soundwaves of electrified air". 
Nevertheless, he makes a remarkable 
statement concerning the sound, heat, light, 
pressure, and shock which he sensed passing 
directly through copper plates. Collectively, 
they "imply the presence of a medium of 
gaseous structure, 
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that is, one consisting of independent carriers 
capable of free motion". Since air was 
obviously not this "medium", to what then 
was he referring? Further in the article he 
clearly states that "besides the air, another 
medium is present". 


Through Successive experimental 
arrangements, Tesla discovered several facts 
concerning the production of his effect. First, 
the cause was undoubtedly found in the 
abruptness of charging. It was in the switch 
closure, the very instant of "closure and 
break", which thrust the effect out into space. 
The effect was definitely related to time, 
IMPULSE time. Second, Tesla found that it 
was imperative that the charging process 
occurred in a single impulse. No reversal of 
current was permissible, else the effect would 
not manifest. In this, Tesla made succinct 
remarks describing the role of capacity in the 
spark radiative circuit. He found that the 
effect was powerfully strengthened by placing 
a capacitor between the disrupter and the 
dynamo. While providing a tremendous 
power to the effect, the dielectric of the 
capacitor also served to protect the dynamo 
windings. 

The effect could also be greatly 
intensified to new and more powerful levels 
by raising the voltage, quickening the switch 
"make-break" rate, and shortening the actual 
time of switch closure. Thus far, Tesla 
employed rotating contact switches to 
produce his unidirectional impulses. When 
these mechanical impulse systems failed to 
achieve the greatest possible effects, Tesla 
sought a more "automatic" and powerful 
means. He found this “automatic switch" in 
special electrical arc dischargers. The high 
voltage output of a DC generator was applied 
to twin conductors through his new arc 
mechanism, a very powerful permanent 
magnet sitting crosswise to the discharge 
path. The discharge arc was automatically and 
continually "blown out" by this magnetic 
field. 
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Imperative toward obtaining the desired 
rare effect, the capacitor and its connected 
wire lines had to be so chosen as to receive 
and discharge the acquired electrostatic 
charge in unidirectional staccato fashion. The 
true Tesla circuit very much resembles a 
pulse jet, where no backpressure ever stops 
the onrushing flow. Electrostatic charge rises 
to a maximum and is discharged much more 
quickly. The constant application of high 
voltage dynamo pressure to the circuit 
insures that continual successions of 
"charge-rapid discharge" are obtained. It is 
then and only then that the Tesla Effect is 
observed. Pulses literally flow through the 
apparatus from the dynamo. The capacitor, 
disrupter, and its attached wire lines, behave 
as the flutter valve. 


The high voltage dynamo remains the true 
electrostatic source in the apparatus. This was 
a fact well appreciated by Tesla, who disliked 
the painful radiant effects proceeding into 
space. It was evident that the dynamo had 
somehow been modified by the addition of 
these "pulsing valve" circuits. The dynamos 
being used provided deadly voltages, capable 
of killing a man. The valve circuits were 
forcing a strange radiance of those deadly field 
energies. Somehow, the dynamo energy was 
being expanded into space with dangerous and 
painful force. But how? By what mysterious 
and provocative means was this condition 
established? The result of this experimental 
seres fixed a new concept in Teslas mind. 
Tesla had of course realized the implications 
of his mysterious shocking-field effect. This 
was radiant electricity. 


Tesla first conducted elaborate and 
extensive investigations in order to 
comprehend the exact nature of this new 
electrical effect. Tesla realized that this strange 
"shocking field" actually radiated through 
space from the impulse apparatus. If this was 
electrostatic energy, it was more intense and 
more penetrating than any 


electrostatic field he had ever observed. If 
this was merely a "stuttered" electrostatic 
field, why then was its strength so very 
intensified? Tesla began to believe that he 
had discovered a new electrical force, not 
simply a treatment of an existing force. It is 
for this reason that he often described the 
effect as  "electrodynamic" or “more 
electrostatic”. 


By properly adjusting the inherent circuit 
parameters, Tesla learned how to produce an 
extremely rapid series of unidirectional 
impulses on demand. When the impulses were 
short, abrupt, and precise in their successions, 
Tesla found that the shocking effect could 
permeate very large volumes of space with 
apparently no loss of intensity. He also found 
that the shocking effect penetrated sizable 
metal shields and most insulators with ease. 
Developing a means for controlling the 
number of impulses per second, as well as the 
intermittent time intervals between each 
successive impulse, he began discovering a 
new realm of effects. Each impulse duration 
gave its own peculiar effects. Able to feel the 
stinging shocks, though shielded at a distance 
of nearly fifty feet from his apparatus, Tesla 
recognized at once that a new potential for 
electrical power transmission had been 
revealed to him. Tesla was first to understand 
that electrical shock waves represented a new 
means for transforming the world, even as his 
Polyphase system had done. 


Tesla fully intended to disclose his 
discoveries to the world at large. Radiant 
electricity had special characteristics of which 
the scientific world had no knowledge. 
Working with a simple but powerful 
embodiment of his original apparatus, Tesla 
found that radiant electricity could induce 
powerful electrical effects at a distance. These 
effects were not alternations, not alternating 
waves. They were longitudinal waves, 
composed of successive shocking waves. The 
advance of 
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each shocking wave, followed by short neutral 
zones together comprised the radiant field. 
Vectorial components of these shockwave 
successions were always unidirectional. The 
stuttering shockwaves were capable of forcing 
charges in the direction of their propagation. 


Objects placed near this device became 
powerfully electrified, retaining a singular 
charge sign for many minutes after the 
magnetic discharger had been deactivated. 
Tesla found it possible to amplify these single 
charge effects by a simple asymmetrical 
alignment of the magnetic discharger. By 
placing the magnetic discharger closer to one 
or the other side of the charging dynamo, 
either force positive or force negative vectors 
could be selected and projected. Thus, charge 
could be projected into or drawn from any 
object in the field space. This was a new 
electrical force. Tesla realized more than ever 
that he was in unknown territory. The fact 
that these radiant forces traveled as light-like 
rays distinguished them from the 
electromagnetic waves of Maxwell. 


Tesla wished to determine the effect of 
gradually decreased impulse durations, a job 
that required the greatest skill and precaution. 
Tesla knew that he would be exposing himself 
to mortal danger. Controlling the rapidity of 
current blowout in the magnetic DC arc, 
Tesla released a new spectrum of light-like 
energies throughout his large gallery space. 
These energetic species were like no other 
which the world has since seen. Tesla found 
that impulse duration alone defined the effect 
of each succinct spectrum. These effects were 
completely distinctive, endowed with strange 
additional qualities never purely experienced 
in Nature. Trains of impulses, each exceeding 
0.1 millisecond duration, produced pain and 
mechanical pressures. In this radiant field, 
objects visibly vibrated and even moved as 
the force field drove them along. Thin wires, 
exposed to sudden 
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bursts of the radiant field, exploded into 
vapor. Pain and physical movements ceased 
when impulses of 100 microseconds or less 
were produced. 


With impulses of 1.0 microsecond 
duration, strong physiological heat was 
sensed. Further decreases in impulse duration 
brought spontaneous illuminations capable of 
filling rooms and vacuum globes with white 
light. At these impulse frequencies, Tesla was 
able to stimulate the appearance of effects, 
which are normally admixed among the 
electromagnetic energies inherent in sunlight. 
Shorter impulses produced cool room 
penetrating breezes, with an accompanying 
uplift in mood and awareness. There were no 
limits in this progression toward impulses of 
diminished duration. None of these impulse 
energies could be duplicated through the use 
of high frequency harmonic alternations. Few 
could reproduce these effects because so few 
understood the absolute necessity of 
observing those parameters set by Tesla. 
These facts have been elucidated by Eric 
Dollard, who also successfully obtained the 
strange and distinct effects claimed by Tesla. 


By 1890, after a period of intense 
experimentation and design development, 
Tesla summarized the components necessary 
for the practical deployment of a radiant 
electrical power distribution system. Tesla 
had already discovered the wonderful fact 
that impulse durations of 100 microseconds 
or less could not be sensed and would do no 
physiological harm. He planned to use these 
in his power broadcast. Furthermore, 
shocking waves of 100 microsecond duration 
passed through all matter, a fitting form of 
electrical energy to broadcast throughout a 
power-needy city. 

Tesla made a most startling discovery the 
same year, when he placed a long single turn 
copper helix near his magnetic disrupter. The 
coil, some two feet in length, did not behave 
as did solid copper pipes and 
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other objects. The thin-walled coil became 
ensheathed in an envelope of white sparks. 
Undulating from the crown of this coil were 
very long and fluidic silvery white streamers, 
soft discharges that appeared to have been 
considerably raised in voltage. These effects 
were greatly intensified when the helical coil 
was placed within the disrupter wire circle. 
Inside this "shockzone", the helical coil was 
surrounded in a blast, which hugged onto its 
surface, and rode up the coil to its open end. 
It seemed as though the shockwave actually 
pulled away from surrounding space to cling 
to the coil surface, a strange attractive 
preference. The shockwave flowed over the 
coil at right angles to the windings, an 
unbelievable effect. The sheer length of 
discharges leaping from the helix crown was 
incomprehensible. With the  disrupter 
discharge jumping 1 inch in its magnetic 
housing, the white flimmering discharges 
rose from the helix to a measured length of 
over two feet. This discharge equaled the 
very length of the coil itself! It was an 
unexpected and unheard of transformation. 


Here was an action more nearly 
"electrostatic" in nature, although he knew 
that academes would not comprehend this 
term when used in this situation. Electrostatic 
energy did not fluctuate as did his 
shockwaves. The explosive shockwave had 
characteristics unlike any other electrical 
machine in existence. Yet Tesla stated that the 
shockwave, during the brief instant in which it 
made its explosive appearance, more nearly 
resembled an electrostatic field than any other 
known electrical manifestation. Just as in 
electrostatic friction machines, where current 
and magnetism. are negligible, a very energetic 
field component fills space in radiating lines. 
This "dielectric" field normally launches 
through space in a slow growth as charges 
are gathered. Here was a case where a DC 
generator provided the high voltage. This 
voltage charged an insulated hoop of 


copper, growing to its maximum value. If all 
values in the circuit were properly balanced, in 
the manner prescribed by Tesla, a sudden 
charge collapse would then occur. This 
collapse was necessarily very much shorter 
than the interval required to charge the hoop. 
The collapse comes when the magnetic 
disrupter extinguishes the arc. If the circuit is 
properly structured, no backrush alternations 
ever occur. 


This unidirectional succession of charge- 
discharge impulses causes a very strange field 
to expand outward, one, which vaguely 
resembles a “stuttering” or “staccato” 
electrostatic field. But these terms did not 
satisfactorily describe the conditions actually 
measured around the apparatus, a powerful 
radiant effect exceeding all expectable 
electrostatic values. Actual calculation of these 
discharge ratios proved impossible. 
Implementing the standard magneto-inductive 
transformer rule, Tesla was unable to account 
for the enormous voltage multiplication 
effect. Conventional relationships failing, 
Tesla hypothesized that the effect was due 
entirely to radiant transformation rules, 
obviously requiring empirical determination. 
Subsequent measurements of discharge 
lengths and helix attributes provided the 
necessary new mathematical relationship. 


He had discovered a new induction law, 
one where radiant shockwaves actually auto- 
intensified when encountering segmented 
objects. The segmentation was the key to 
releasing the action. Radiant shockwaves 
encountered a helix and "flashed over" the 
outer skin, from end to end. This shockwave 
did not pass through the windings of the coil 
at all treating the coil surface as an 
aerodynamic plane. A consistent increase in 
electrical pressure was measured along the 
coil surface. Indeed, Tesla stated that voltages 
could often be increased at an amazing 10,000 
volts per inch of axial coil surface. This meant 
that a 24-inch coil could absorb radiant 
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shockwaves, which initially measured 10,000 
volts, with a subsequent maximum rise to 
240,000 volts! Such transformations of 
voltage were unheard with apparatus of this 
volume and simplicity. Tesla further 
discovered that the output voltages were 
mathematicaly related to the resistance of 
tums in the helix. High resistance meant 
higher voltage maxima. 


He began referring to his disrupter line as 
his special "primary, and to the helical coil 
placed within the shockzone, as his special 
"secondary". But he never intended anyone to 
equate these terms with those referring to 
magneto-electric transformers. This discovery 
was indeed completely different from 
magneto-induction. There was a real and 
measurable reason why he could make this 
outlandish statement. There was an attribute 
which completely baffled Tesla for a time. 
Tesla measured a zero current condition in 
these long copper secondary coils. He 
determined that the current, which should 
have appeared, was completely absent. 

Pure voltage was rising with each inch 
of coil surface. Tesla constantly referred to 
his “electrostatic induction laws", a principle 
which few comprehended. Tesla called the 
combined disrupter and secondary helix a 
"Transformer". 


Tesla Transformers are not electro- 
magnetic devices; they use radiant 
shockwaves, and produce pure voltage 
without current. Each transformer conducted 
a specific impulse duration with special force. 
Therefore each had to be "tuned" by 
adjusting the disrupter to that specific 
impulse duration. Adjustments of arc distance 
provided this control factor. Once each 
transformer was tuned to its own special 
response rate, impulses could flow smoothly 
through the system like gas flowing in a pipe. 


Finding that gas-dynamic analogies and 
applications indeed provided him with a 
consistent record of successful assessments 
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in these regards, Tesla began considering 
whether or not the white flame discharges, so 
different from anything he had every seen, 
might not be a gaseous manifestation of 
electro-static force. There were certainly 
abundant experimental instances in which a 
purely gaseous nature, so unlike anything 
electrical, was being clearly made manifest. 
The manner, in which the radiant shockwave 
traveled over the wire coilings in white 
flimmering lamniar streams, brought a new 
revolution in thought Voltage pulses 
traversed the secondary surface like a gas 
pulse under increasing constriction. Until 
reaching the free end of the coil these 
gaseous pulses flowed over the copper 
surface rather than through it. Tesla referred 
to this specific manifestation as the "skin 
effect". In this the discharge greatly 
resembled the manner of gases in motion 
over surfaces. 

Furthermore, whenever a metal point 
was connected to the upper terminal of one 
of his Transformers, the stream became more 
directive. It behaved just like a stream of 
water in a pipe. When the white flimmering 
stream was directed at distant metal plates, it 
produced electronic charges. This charge 
production could be measured as amperage, 
"current", at the reception site. In transit 
however no such amperage existed. 
Amperage appeared only when intercepted. 
Eric Dollard has stated that the space 
surrounding Tesla Impulse Transformers so 
surges with these streams that the 
"interception current" can reach several 
hundred or even thousands of amperes. But 
of what was this mysterious stream 
composed? Tesla struggled with the doubt 
that these discharge phenomena might be 
ordinary electricity behaving in extraordinary 
ways. But did electricity indeed have a 
smooth, soft, and flimmering nature? The 
electricity with which he was familiar was 
shocking, hot, buming, deadly, piercing, 
stinging, all the attributes of an irritant. But 
this discharge phenomenon 
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was, whether cool or warm to the touch, soft 
and gentle. It would not kill. 


Even the manner, in which the pulse 
exploded as bright white discharges of 
greatly transformed voltage, suggested the 
way in which gases behave when released 
from their confinements under pressure. 
These reflective meditations convinced Tesla 
that this effect was not purely electrical in 
nature. Closely examining the white flames, 
Tesla realized why there was no measurable 
"electrical current" at the crown of these 
activated coils. The normal heavy charge 
carriers, electrons, could not travel as quickly 
as the radiant pulse itself. Choked in the 
metallic lattice of the coil, electrons became 
immobile. No electron current moved 
through the coil at all. The radiant pulse, 
which moved over the coil surface, was 


therefore not electronic in nature. 


Additionally, Tesla discovered an amazing 
phenomenon, which removed all doubt 
concerning the true nature of energetic carriers 
at work in his apparatus. Tesla arranged a very 
heavy U-shaped copper bus bar, connecting 
both legs directly to his disrupter primary. 
Across the legs of this U -shaped bus bar were 
placed several incandescent lamps. The 
arrangement was a very evident short circuit. 
The lamps were illuminated to a brilliant cold 
white light, while being shorted by a heavy 
copper shunt. Uncharacteristic of particulate 
current electricity, the bright but cold lamps 
revealed that another energetic current was 
indeed flowing through the "short-circuits". 


Those who observed this experiment 
did not expect it to perform any function 
save the incineration of the disrupter circuit 
and possibly of the dynamo itself. ^ Instead 
of this, witnesses beheld a marvel. The lamps 
lit to an uncommon brightness. In this 
simple demonstration, Tesla was illustrating 
but one of his many evidences. Electronic 
charges would prefer the least 


resistant circuit, rejecting the incandescent 
bulbs for the copper path. The current in 
this situation chose to conform to a 
contradictory principle. Perhaps this was 
true because the currents were not electrical. 
Tesla repeatedly used this demonstration to 
evidence the "fractionation" of currents 
electronic, from currents neutral. 


A single question remained, the answer 
to which would provide him with the essential 
information needed to create a new 
technology. What so separated or 
"fractionated" the diverse mobile carriers in 
his transformer? It was the geometric 
configuration of the coil, which inadvertently 
separated each component. Electrons were 
blocked from flowing through the wire 
length, while the radiant pulse was released 
over the coil surface as a gaseous pulse. 
Electrons should have drifted through the 
wire but, during each impulse period, were 
blocked by the line resistance. Thus, the 
gaseous mobile carriers were released to flow 
outside the wire, a pulse that traveled along 
the outer coil surface from end to end. 


Here then was evidence that electrical 
discharges were indeed composed of several 
simultaneous mobile species. Tesla now 
comprehended why his first high frequency 
alternating currents never evidenced these 
powerful actions. It was the abruptness, the 
violence of the impulsive discharge, which 
gave free mobility to this unsuspected 
"gaseous" component. Impulses, 
unidirectional impulses, were the only means 
by which these potentials could be unlocked. 
Alternations were absolutely useless in this 
regard. Moreover, because alternations could 
not unleash the second gas-dynamic 
component, it remained an unusable and 
pitifully weak means. Tesla forever viewed his 
high frequency alternating devices as failed 
projects. This has great bearing on his highly 
critical views of Marconi and all the others 
like him who pursued high frequency 
altemating wave 


25 


radio. Tesla began to study a topic, which 
has found more enemies and critics than any 
this century. Tesla, with greatest interest now, 
began researching "the aether". 


Tesla came to believe that dielectric fields 
were actually composed of aether streams. 
Theoretically then, one could derive limitless 
energy by trapping and conducting a naturally 
occurring dielectric field line. The problem 
was that no ordinariy accessible material 
could resist the aether enough to derive any 
momentum from it. With a stream so rare as 
to pass through all known materials, the 
kinetic energy inherent in dielectric field lines 
would remain an elusive energy source. Tesla 
believed he may have found the secret to 
tapping this energy, but it would not require 
an ordinary kind of matter. Tesla viewed 
voltage as streams of aether under various 
states of pressure. Raising these stresses could 
produce enormous xther streams, where the 
observed voltage would then be extremely 
high and luminous This was the very 
condition which Tesla had come to believe 
had been established in his Transformers. 


In fact, Tesla repeatedly stated that his 
Transformers effected powerful movements 
in the aether In one truly mystifying 
experiment indicative of these 
comprehensions, Tesla describes the 
production of very rapid impulse trains with a 
subsequent production of "cool misty white 
streamers extending a yard into space". These 
were cool to the touch, and harmless. If 
electrical in nature, they would necessarily 
have been several million volts in potentials. 
Their harmlessness is coupled with their 
sinuous nature one completely unlike 
electrical currents. 


Indeed, to understand Tesla 
technology one must eliminate the notion 
that electrons are the "working fluid" in his 
radiant energy designs. With the lower coil 
end connected directly to the dynamo, high 
voltage aether stream were projected from 
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the upper terminal. When describing each of 
his relevant patents in this new technology, 
Tesla forever spoke of "lightlike rays" and 
"the natural medium". The first term refers to 
the tightly constricted aether streams, which 
are propelled from his Transformers along 
infinitesimal ray lines, and the latter refers to 
the all-pervading aether atmosphere in which 
his technology operated. 


It is impossible to comprehend Teslian 
Technology apart from the controversial 
topic concerning the aether. Many analysts 
will reject the concept without first seeking 
out and discovering the proofs, which have 
been established by experimenters such as 
Eric Dollard. Tesla addressed the notion that 
aether streams were being pulled through his 
Transformers, drawn in at higher natural 
pressure and accelerated in the sharp 
electrical discharge. As electrical systems, 
Tesla apparatus cannot completely be 
understood or explained. One must view 
Teslian Technology as a aether gas 
technology, one capable of being explained 
only through gas-dynamic analogues. 

It was now easy to understand how such 
projected rays, aether gas streams under high 
pressure could penetrate metals and 
insulators alike. These powerful rays often 
could penetrate certain materials with 
inexplicable efficiency. Electricity did not 
perform these wonders. Tesla also now 
understood why these discharge streams 
produced their smoothly hissing sounds, 
visibly appearing like gas jets under high 
pressure. Aether gas under pressure. Tesla 
was completely mystified. He had successfully 
released the mystery current, normally 
suppressed and bound in electronic charge 
carriers. Unidirectional impulsive discharges 
of high voltage and abrupt durations released 
them. What other potentials would aether gas 
technology release? 


The original cylindrical coils were quickly 
replaced with cone shaped coils. 


The Rosdta Stone 


With these bizarre geometries, Tesla was able 
to focus the gas-dynamic component, which 
now rose up like a jet of hissing white light 
from the coil tip. Tesla recognized that these 
discharges, white spectacular and awe 
inspiring, actually represented lost power. A 
power broadcast station had to evenly disperse 
the energetic radiance in all directions. Flame- 
like discharges caused the available power to 
undulate in space. This would produce 
unpredictable power drops at great distances. 
Consumers would not receive a reliable and 
consistent stream of energy. If his Power 
Transformer was to operate with highest 
broadcast efficiency, these  flanelike 
discharges necessarily had to be suppressed. 
But suppressing these excessive aether jets 
proved problematic. 


Tesla found that the white flimmering 
streams were absorbed in large capacity 
volumes, masses in which the streams were 
absorbed, filtered, and expelled. The use of 
copper spheres atop his Transformers forced 
the streams sufficiently apart to suppress the 
white flame. Power was now evenly dispersed 
throughout space as required. But a new 
problem appeared. The copper spheres, being 
impacted by the high voltage streams which 
they were forced to now conduct, expelled 
electronic components. These appeared along 
with the radiance, producing truly dangerous 
conditions. The problem was stimulated by 
conduction, a case where the spherical copper 
ball was impacted throughout its volume. The 
white flimmering streams permeated the 
copper and expelled electrons. These 
contaminants concentrated their escape from 
the system as harmful, blue stinging dartlets. 
By comparison, the white flamelike discharge 
was a smooth and harmless glow. 


Comparing the two species, Tesla 
recognized the difference in charge carriers. 
Tesla was once nearly killed when one such 
dartlet jumped three feet through the air and 
struck him directly over the heart. The 


copper spheres had to be removed and 
replaced by another dispersion component. 
Metals were apparently of no utility in this 
case, being natural reservoirs of electrons. 
Tesla eventually suggested that metals 
manufactured electrons when impacted with 
these special flame-white currents, the carriers 
in the white flames becoming concentrated 
within the metallic lattice. 


He had already observed how the very air 
near these transformers could be rendered 
strangely self-luminous. This was 
a light like no high frequency coil ever could 
produce, a corona of white brilliance, which 
expanded to ever enlarging diameters. The 
light from Tesla Transformers continually 
expands. Tesla described the growing column 
of light which surrounds any elevated line 
which has been connected to his 
transformers. Unlike common high frequency 
alternations, Tesla radiant energy effects grow 
with time. Tesla recognized the reason for 
this temporal growth process. There were no 
reversals in the source discharges, therefore 
the radiant energy would never remove the 
work performed on any space or material so 
exposed. As with the unidirectional impulse 
discharges, the radiant electric effects were 
additive and accumulative. In this respect, 
Tesla observed energy magnifications, which 
seemed totally anomalous to ordinary 
engineering convention. 


It was easy to control the brilliance of a 
room by controlling the voltage in his 
transformers. The light from this sort of 
ilumination was curiously bright to human 
perception, but nearly impossible to 
photograph on film. Tesla found it necessary 
to make long time exposures of his discharges 
before the faintest sort of streamers could be 
made visible. This strange inability to register 
photographically was contrasted against the 
briliance perceived in the eyes, one which 
required delicate control. Tesla also designed, 
built, and utilized large globe lamps, which 
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required only a single external plate for 
receiving the radiant energies. However 
distantly placed from the radiant source, these 
lamps became brilliantly illuminated. Theirs 
was a brilliance approaching that of an arc 
lamp, and exceeding any of the conventional 
Edison filament lamps by several factors. It 
was also easy for Tesla to control the heat of 
any space. By controlling both the voltage and 
impulse duration of energy in his 
Transformers, Tesla could heat up a room. 
Cool breezes could also be arranged by 
appropriately setting the impulse duration. 


The key to producing all aetheric action 
was to secure a means for actually effecting 
aetheric deviations, the very thing now 
possessed by Tesla alone. Sir Oliver Lodge 
stated that the only means for “getting at the 
aether” was “an electrical means”, but not one 
member of the Royal Society had been able to 
achieve this feat with the rare exception of Sir 
William Crookes. The Tesla method used 
aether to modify aether! The secret was 
separating the contaminants from the aether 
current at the very source of generation, a feat 
that he had achieved in his Transformers and 
magnetic arc disrupters. 

Tesla used the violence of magnetically 
disrupted arc discharges to  chaoticize 
electronic and aetheric carriers in metal 
conductors. Breaking the agglomerations that 
bind them together, each component was free 
to separate. This condition could not be 
achieved in arc discharges where currents 
were allowed to alternate. In such apparatus, 
the electronic carriers overwhelmed the 
release of aether and, while aether was present 
in the discharge, could never be separated 
from the composite current. The extraordinary 
efficiency of the magnetic arc disrupter in 
developing aetheric currents derived from 
several principles. Tesla saw that electrical 
current was really a complex combination of 
aether and electrons. When electricity was 
applied to the disrupter, a primary fractioning 
process 
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took place. Electrons were forcibly expelled 
from the gap by the strong magnetic 
influence. The aether streams, neutral in 
charge, remained flowing through the circuit 
however. The magnetic disrupter was his 
primary means for fractionating the 
electrons from the aether particles. 

Aether particles were extremely 
mobile, virtually massless when compared 
with electrons, and could therefore pass 
through matter with very little effort. 
Electrons could not “keep up” with either the 
velocity or the permeability of aetheric 
particles. According to this view, aether 
particles were infinitesimals, very much 
smaller than electrons themselves. 

The  aetheric carriers contained 
momentum. Their extreme velocity matched 
their nearly massless nature, the product of 
both becoming a sizable quantity. They 
moved with superluminal velocity, a result of 
their incompressible and massless nature. 
Whenever a directed radiant matter impulse 
begins from some point in space, an 
incompressible movement occurs instantly 
through space to all points along that path. 
Such movement occurs as a solid ray, an 
action defying modern considerations of 
signal retardations in space. Incompressible 
raylines can move through any distance 
instantly. Should the path be 300,000 
kilometers long, the impulse at the source end 
will reach that point as quickly as at all other 
points. This is  superluminal velocity, 
instantaneous propagation. Radiant matter 
behaved incompressibly. In effect, this stream 
of radiant matter, virtually massless and 
hydrodynamically incompressible, was a pure 
energy! Radiant Energy. 


Here was a distinct phenomenon, one that 
did not in fact manifest with other than 
impulse applications. Tesla alternately called 
these pure aetheric expulsions “radiant 
matter' and "radiant energy" Neutral in 
charge and infinitesimal in both mass and 
cross-section, Radiant Energy was unlike 


The Rosdta Stone 


any light seen since his work was concluded. 
If asked whether Radiant Energy can be 
compared with any existing physical item 
today, one would have to decline. We cannot 
draw parallels between Radiant Energy and 
the light energies with which science has long 
been preoccupied. But if light-like at all, 
Radiant Energy is possessed of qualities 
unlike any light, which we have learned to 
generate. And this is precisely 


the problem. Tesla Technology is Impulse 
Technology. Without the disruptive, 
unidirectional IMPULSE, there are no 
Radiant Energy effects. G enerating this 
Radiant Energy requires special energetic 
applications, applications of succinct and 
brief impulses. These impulses must be 
generated through the explosive agency of a 
disruptive discharge, just as Tesla prescribed. 
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Chapter 3: Verifying T esla's Secret 


Before I return to the discussion of Ed 
Gray's cold electric circuits, I would like to 
take a little time to present evidence in 
support of Vassilatos' thesis. 


I have been unsuccessful in my attempts to 
acquire a copy of Teslas lecture, "The 
Dissipation of Electricity," so I have been 
unable to refer to that document to verify 
Vassilatos' analysis. However, I felt that his 
point of view was such a different way of 
looking at Tesla's work that I simply could not 
ask you, the reader, just to take it on faith that 
these are the facts. Therefore, I began 
researching the voluminous materials available 
on Tesla these days in an effort to find 
documentation to verify Vassilatos' thesis. In 


the large volume entitled Nikda Tesla: L 
etures, Patents and A rticles, I believe I was able 
to find more than enough evidence in Tesla's 
own writings to support Vassilatos' analysis of 
his work. First, this quote is taken from Tesla's 
article, "The Problems of Increasing Human 
Energy", that first appeared in The Century 
Illustrated Monthly Magzirein June of 1900: 


Since I described these simple principles 
of telegraphy without wires, I have had 
frequent occasion to note that the identical 
features and elements have been used in the 
evident belief that the signals are being 
transmitted to considerable distances by 
Hertzian radiations. This is only one of the 
many"  misapprehensions to which the 
investigations of the lamented physicist have 
given rise. About 33 years ago, Maxwell, 
following up on the suggestive experiment 
made by Faraday in 1845, evolved an ideally 
simple theory which intimately connected 
light, radiant heat, and 


electrical phenomena, interpreting them as 
being all due to vibrations of a hypothetical 
fluid of inconceivable tenuity called the 
xther. No experimental verification was 
arrived at until Hertz, at the suggestion of 
Helmholtz, undertook a series of experiments 
to this effect. Hertz proceeded with 
extraordinary ingenuity and insight, but 
devoted little energy to the perfection of this 
old fashioned apparatus. The consequence 
was that he failed to observe the important 
function which the air played in his 
experiments and which I subsequently 
discovered. Repeating his experiments and 
reaching different conclusions, I ventured to 
point out this oversight. The strength of the 
proofs brought forward by Hertz in support 
of Maxwell's theory resided in the correct 
estimate of the rates of vibration of the 
circuits he used. But I ascertained that he 
could not have obtained the rates he thought 
he was getting. The vibrations with identical 
apparatus he employed are, as a rule, much 
slower, this being due to the presence of air 
which produces a dampening effect upon a 
rapidly vibrating electric circuit with high 
pressure as a fluid does upon a vibrating 
tuning fork. I have, however, discovered 
since that time, other causes of error, and I 
have long ago ceased to look upon his results 
as an experimental verification of the poetical 
concepts of Maxwell. The work of the great 
German physicist has acted as an immense 
stimulus to contemporary electrical research, 
but it has likewise, in a measure, by its 
fascination paralyzed the scientific mind, and 
thus hampered independent inquiry. Every 
new phenomenon, which was discovered, 
was made to fit the theory, and so, very often 
the truth has been unconsciously distorted. 
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Figure 15 
Tesla's Mechanical Circuit Controller 
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Verifying Tesla's Secret 


Obviously, Tesla did not agree with the 
work of Helmholtz, Hertz, and Maxwell! For 
those readers who do not know who these 
gentlemen are, Hermann von Helmholtz laid 
the foundation for what is now known as the 
"First Law of Thermodynamics", which 
states that "Energy can be changed from one 
form to another, but it is neither created nor 
destroyed." James Clerk-Maxwell's 
equations are the backbone of modern 
electromagnetic theory, and Heinrich Hertz 
supposed verification of Maxwell's work 
was deemed so important that they named 
the measurement of frequency after him. 
These esteemed gentlemen are pivotal 
personalities in the way electrical science is 
taught today. But, as we can see, Tesla 
dismissed them all as not being relevant to 
his experimental findings. In other words, if 
we follow this path back into the aethers, we 
must be willing to leave behind the ideas and 
limitations defined by the "First Law of 
Thermodynamics" and Maxwell's equations. 
We now will peer beyond the boundaries of 
these tools, and move into a completely 
different realm of study. 


In the closing remarks from the article 
called “The Transmission of Electric 
Energy Without Wires,” published in “The 
Electrical World and Engineer” in March of 
1904, Tesla states: 


When the great truth accidentally 
revealed and experimentally confirmed is 
fully recognized that this planet with all its 
appalling immensity is to electrical currents, 
virtually no more than a small metal ball, 
and by this fact many possibilities, each 
baffling imagination and of incalculable 
consequence, are rendered absolutely sure of 
accomplishment; when the first plan is 
inaugurated and it is shown that a telegraphic 
message, almost as secret and  non- 
interferrable as a thought can be transmitted 
to any terrestrial distance, the sound of the 
human voice, with all of its intonations and 
inflections, faithfully and instantly 
reproduced at any other point of 


the globe, the energy of a waterfall made 
available for supplying light, heat or motive 
power, anywhere - on sea or land or high in 
the air - humanity will be like a ant heap 
stirred up with a stick: see the excitement 
coming! 

Here it sounds as if Tesla really has 
something astonishing, that he understands 
it, and that he is expecting it to be unlimited. 
It sounds like something way beyond 
anything that had ever been done before. 
Even now, a hundred years later, we are 
only opening the door to some of these 
possibilities, particularly insofar as the 
transmission of the human voice is 
concerned. But we are certainly not there 
with regard to the availability of energy 
everywhere on land or sea or air. Clearly, 
Tesla is referring to something that has not 
been brought into full, public use. 


What, then, was Tesla doing? What 
evidence do we have that Tesla was 
working on the kinds of systems that Mr. 
Vassilatos is talking about in his book? 


First, there is the evidence that Tesla 
was working on circuits with spark-gaps in 
an attempt to achieve higher and higher 
spark-gap discharge speeds 

Figure 15 represents one of Tesla's 
many patents called "Electric Circuit 
Controller." This patent is very interesting 
because it consists of two electric motors, 
each turning in opposite directions with a 
spark-gap in-between the two moving 
members. It is evident that Tesla was clearly 
trying to achieve faster speeds than he could 
get just by rotating one member. This is a 
clear example of Teslas work on a 
mechanical spark-gap controller in an 
attempt to increase speed, as Vassilatos 
suggested in his book. 

Figure 16 represents the only 
illustration in the Lectures, Patents, Articles 
book of a magnetically quenched spark-gap. 
However, it uses an electric magnet rather 
than a permanent magnet as referred to by 
Vassilatos. From this, it is clear that Tesla 
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Figure 16 
Magnetically Quenched Spark 
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Figure 18 
Tesla's Electrical Transformer 


was working with magneticaly quenched 
spark gaps. This illustrates one of his many 
experiments to "blow-out" or quench a 
spark discharge. This mechanism is 
particularly interesting, because it was 
obviously designed for a DC spark. DC 
spark discharges do not start very easily. The 
presence of the spring-loaded handles on 
either side allow the spark mechanisms to be 
brought closer together to draw the initial 
spark by tapping one end or the other. Then 
they would spring back to their preset 
distances, enabling a DC spark discharge to 
begin under these very difficult conditions. 


Figure 17 is an illustration showing 
another spark-gap mechanism. In this one, 
Tesla is blowing hot air across a spark 
discharge path and, as indicated in the 
accompanying text, there is also a magnetic 
field present, Since Tesla was using both hot 
air and a magnetic field with a spark-gap in 
this apparatus, clearly he was looking at a 
wide variety of possibilities to get more 
controllable spark discharges, and, 


obviously, DC spark discharges with high 
voltage. 


The cover sheet for a patent called 
Electrical Transformer is shown in Figure 
18. Tesla states that this is the invention 
that he plans to employ in constructing 
improved coils and a manner of using them 
for transmission of energy over long 
distances. 


One of the illustrations from that 
patent (Figure 19) clearly shows that he has 
the construct that Vassilatos was talking 
about: just a few turns in the primary and a 
conical coil in the secondary. So all the 
structures that Vassilatos wrote about are 


Figure 20 is an illustration from the 
Tesla patent called the Art Œ Transnitting 
Eletial Enny Tha the Natural Mediums 
The diagram in Figure 21 is an enlargement 
of a section of this illustration showing the 
same basic structure of source "B" powering 
a 2-tum primary with a spiral coil in the 
middle of it. This apparatus was designed 
for broadcasting energy to great distances, 
so it also includes connections to the 
ground and the sky. (E) is the connection to 
the earth, and (E) is what Tesla called an 
"elevated capacitance". This was the heart of 
the magnifying transmitter system that Tesla 
attempted to construct at Wardenclyffe, 
New York, in order to broadcast energy to 
all points on the planet. 


What is interesting about this is the 
source for energizing the system "B". When 
you look at this diagram, "B", on the left, 
looks like the symbol for a simple generator. 
However, the following excerpt from the 
patent text expands on the idea of exactly 
what source "B" is: 

In Figure 1, 'A' designates a primary 
coil forming part of a transformer and 
consisting generally of a few turns of stout 
cable of inappreciable resistance, the ends of 
which are connected to the terminals of a 
source of power for electrical oscillations 
diagrammatically represented by B'. This 
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Figure 20 
Tesla's Magnifying Transmitter Illustration 
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high potential and discharged in rapid 
succession through the primary, as in a type 
of transformer invented by me. 

In Figure 21, I refer to the image on the 
right side, as "Teslas Magnifying Transmitter 
Illustration as D escribed in the Patent Text." 
This shows the capacitor and the disruptive 
spark-gap (in this case a magnetically 
quenched gap) so he could control the 
impulse characteristics the way he wanted. 


Quoting from the text of this patent 
again, Tesla claims: 


| have found it practicable to produce in 
this manner an electrical movement thousands 
of times greater than the initial. 

So once again, he is talking about a 
tremendous gain in electrical movement. This is 
not just a gain in voltage like in ordinary 
transformers, but a gain in power. 

Just prior to that quote on the same 
page, Tesla states: 


These adjustments and relations being 
carefully completed and other constructive 
features indicated rigorously observed, the 
electrical movement produced in the 
secondary system by the inductive action of 
the primary ^ A' will be enormously 
magnified... 

Tesla obviously believed, and stated 
repeatedly, that this system was capable of 
producing more energy out than he was 
putting in. Today, that concept is referred to 
as "Free Energy." 


For more evidence that  Vassilatos' 
analysis is correct, I refer back to the Lectures, 
Patents, Articles book. On page L112, (Figure 
22) you can see "On the Apparatus and 
Method of Conversion." Illustrated here is a 
generator that can produce alternating 
currents into the circuits on the left and direct 
currents into the circuits on the right. 


Figure 23 is a close up view of the direct 
current side. In the middle image, Tesla is 
taking direct current from the main 
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generator and running it through another 
apparatus that, as the text tells us, raises the 
DC voltage even higher. The circuit then 
charges a capacitor and discharges it through 
a magnetically quenched spark gap to run 
light bulbs and other apparatus. 


This is direct evidence, in Tesla's 
published writings, that he was working with 
al of the components described by 
Vassilatos. True, he obscures them in a 
collection of other possibilities, but the 
essential elements are all present and 
explicitly defined. 

Add to this, the following astonishing 
statement by Tesla taken from "The 
Problems of Increasing Human Energy" in 
the June, 1900 issue of Century Magazine 
(page A 145): 

Whatever electricity may be, it is a fact 
that it behaves like an incompressible fluid 
and the earth may be looked upon as an 
immense reservoir of electricity... 


Considering that Nikola Tesla is the 
inventor of the polyphase electrical 
distribution system used all over the world 
today, it is astonishing that he states that he 
does not know what electricity is, but that it 
definitely acts like a fluid under pressure! This 
understanding of electricity is, of course, 
completely outside the accepted view. 


Tesla's statement that electricity behaves 
like an incompressible fluid only begs the 
question: What fluid is he referring to? Could 
this be one of Tesla's cryptic references to 
ether gas as V assilatos suggests? 


From the text of the same article, on 
page A148, are these other relevant 
statements: 


Finally, however, I had the satisfaction of 
accomplishing the task undertaken by the use 
of a new principle the virtue of which is 
based on the marvelous properties of the 
electrical condenser. 


One of these is that it can discharge or 


Tesla's Magnifying Transmitter Illustration I Tesla's Magnifying Transmitter Illustration 


as Described in the Patent Text 


Figure 21 
Tesla's Magnifying Transmitter as Described in the Patent 
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should possess, besides instructive, also entertaining features and as such, a simple 
experiment, such as the one cited, would not go very far towards the attainment of the 
lecturer's aim. I must therefore choose another way of illustrating, more spectacular 
certainly, but perhaps also more instructive. Instead of the frictional machine and Leyden 
jar, I shall avail myself in these experiments, of an induction coil of peculiar properties, 
which was described in detail by me in a lecture before the London Institution of Electrical 
Engineers, in Feb. 1892. This induction coil is capable of yielding currents of enormous 
potential differences, alternating with extreme rapidity. With this apparatus I shall 
endeavor to show you three distinct classes of effects, or phenomena, and it is my desire 
that each experiment, while serving for the purposes of illustration, should at the same 
time teach us some novel truth, or show us some novel aspect of this fascinating science. 
But before doing this, it seems proper and useful to dwell upon the apparatus employed, 
and method of obtaining the high potentials and high-frequency currents which are made 
use of in these experiments. 


ON THE APPARATUS AND METHOD OF CONVERSION. 


These high-frequency currents are obtained in a peculiar manner. The method 
employed was advanced by me about two years ago in an experimental lecture before the 
American 'Institute of Electrical Engineers. A number of ways, as practiced in the 


Fig. 1, 


laboratory, of obtaining these currents either from continuous or low frequency altemating 
currents, is diagrammatically indicated in Fig. 1, which will be later described in detail. The 
general plan is to charge condensers, from a direct or alternate-current source, preferably of 
high-tension, and to discharge them disruptively while observing wcllknown conditions 
necessary to maintain the oscillations of the current. In view of the 


Figure 22 
Illustration from a Tesla Lecture. February 1893 
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Figure 23 
Close-Up of “Method of Conversion" 
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Figure 24 
Radiant Energy D ischarge 


explode its stored energy in an inconceivably 
short time. Another of its properties, equally 
valuable, are that its discharge may vibrate at 
any > desired up to many millions per 
second. 


I arranged such an instrument so as to be 
charged and discharged alternately in rapid 
succession through a coil with a few turns of 
stout wire forming the primary of a 
transformer of induction coil. 

Electrical effects of any desired character 
and of intensities undreamed of before are 
now easily producible by perfected apparatus 
of this kind, to which frequent reference has 
been made, and the essential parts of which 
are shown in Figure 6. For certain purposes, a 
strong inductive effect is required; for others 
the greatest possible suddenness; for others 
again, an exceptionally high rate of vibration 
or extreme pressure; while for certain other 
objects immense electrical movements are 
necessary. 


So, now we have what I believe are 
ample and sufficient references in Tesla's 
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Chapter 3 


own words supportive of Vassilatos main 
thesis that, indeed, Tesla was actively engaged 
in charging capacitors with high voltage DC 
sources; he was discharging them through 
magneticaly quenched spark gaps; he was 
doing this at extremely high rates of 
vibration, even up to many millions of times 
per second, and finally that this was the 
method of operating his  "magnifying 
transmitter,” the device that produced and 
captured what Tesla called "Radiant Energy.” 


The question is, in spite of all of this 
written evidence, do we have any direct proof 
that Teslas Magnifying Transmitter produces 
a different form of electricity? To answer this 
question, I refer to Figure 24, a black and 
white version of the color image of the 
discharge from Eric Dollard's Magnifying 
Transmitter shown on the front cover of this 
book. 


This photograph was taken by Alison 
Davidson in 1986 and was provided to me by 
Tom Brown in New Zealand. The wooden 
top of the coil is about 8 inches across. The 
voltage represented by this discharge is 
anyone's guess, but certainly mast be 
approaching 400,000 volts. The other end of 
the coil is driving more than 4 amperes into 
the ground connection, measured on a radio 
frequency ammeter, and the entire system is 
drawing less than 2000 watts from the wall. 
This image shows an imperfectly purified 
etheric discharge, complete with “blue 
dartlets”, just as Tesla described. 


At this point I would like to add one 
more piece of eyewitness testimony 
conceming the nature of Tesla's radiant 
energy and cold electricity. On the same 
day Alison Davidson's photograph was taken, 
Tom Brown and I conducted an astonishing 
experiment. I picked up an ordinary filament 
light bulb and held the outer screw base in 
myright hand. Then I asked Tom to step 
over and touch the 
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bottom connection of the light bulb with his 
finger. As soon as he did this, the light bulb 
filament lit to full brightness in our hands. I 
was about six feet away from the magnifying 
transmitter and Tom was about eight feet 
away. I felt no unusual sensations at all, but I 
was quite startled. At that time I had no idea 
how really safe this form of energy is. 


To summarize Tesla accidentally 
discovered an electrostatic "super-charging" 
effect while trying to verify Hertz' discovery 
of electro-magnetic waves. After hundreds of 
experiments, he learned how to control and 
maximize this phenomenon. This led him to 
the discovery that electricity is made up of 
different components, that can be separated 
from each other, and that a pure, gaseous 
etheric energy can be fractionated away from 
the flow of electrons in a circuit designed to 
produce short duration,  unidirectional 
impulses. When all the conditions were right, 
this gaseous, etheric energy would manifest 
itself as a spatialy distributed voltage that 
would radiate away from the electrical circuit 
as a "light-like ray" that could charge other 
surfaces within the field. 


From now on, I would like to refer to 
this phenomenon as "The Electro-Radiant 
Event" and summarize its characteristics as 
follows: 


e The Electro-Radiant Event is produced 
when a high-voltage, direct current is 
discharged across a  spark-gap and 
interrupted abruptly before any reversals 
of current can occur. 


e This effect is greatly increased when the 
source of direct current is a charged 
capacitor. 


e The Electro- Radiant Event leaves wires 
and other circuit components 
perpendicular to the flow of current. 


e The Electro-Radiant Event produces a 
spatialy distributed voltage that can be 
thousands of times higher than the initial 
spark discharge voltage. 


e It propagates instantaneously as a 
longitudinal, electrostatic "light-like ray" 
that behaves similarly to an 
incompressible gas under pressure. 


e  Electro-Radiant effects are solely 
characterized by impulse duration and 
voltage drop in the spark gap. 


e  Electro-Radiant effects penetrate all 
materials and create "electronic 
responses" in metals like copper and 
silver. In this case, "electronic 
responses' means that an electrical 
charge will build up on copper surfaces 
exposed to Electro-Radiant emissions. 


e  Electro-Radiant impulses shorter than 
100 microseconds are completely safe to 
handle and will not cause shock or harm. 


e  Electro-Radiant impulses shorter than 
100 nanoseconds are cold and easily 
cause lighting effects in vacuum globes. 


The "Electro-Radiant Event' is essentially 
the "gain mechanism" that Tesla discovered 
that is the basis of his Magnifying 
Transmitter. It is the foundation of his claim 
that he was able to create more energy in his 
output than it took to initiate it in his input. 
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summary of The Electro-Radiant Event 


1. The Electro- Radiant Event is produced when a high-voltage, direct 
current is discharged across a spark gap and interrupted abruptly 
before any reversals of current can occur. 


2. This effect is greatly increased when the source of direct current is 
a charged capacitor. 


3. The Electro-Radiant Event leaves wires and other circuit 
components perpendicular to the flow of current. 


4. The Electro- Radiant Event produces a spatially distributed voltage 
that can be thousands of times higher than the initial spark 
discharge voltage. 


5. It propagates instantaneously as a longitudinal, electrostatic "light- 
like ray" that behaves similarly to an incompressible gas under 
pressure. 


6. Electro-Radiant effects are solely characterized by impulse duration 
and voltage drop in the spark gap. 
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Electro-Radiant effects penetrate all materias and create 
“electronic responses” in metals like copper and silver. In this case, 
“electronic responses” means that an electrical charge will build up 
on copper surfaces exposed to Electro-Radiant emissions 


8. Electro-Radiant impulses shorter than 100 microseconds are 
completely safe to handle and will not cause shock or harm. 


9. Electro-Radiant impulses shorter than 100 nanoseconds are cold 
and easily cause lighting effects in vacuum globes. 


Figure 25 
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Figure 26 Gray's Circuit "Schematic" and the Simplified Gray's Circuit 
"Schematic" 
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Chapter 4: Decoding Gray's Patents 


In the previous chapters, I have taken a 
great deal of time to explain the intricacies of 
Teslas Magnifying Transmitter because of 
how it directly relates to the operation of Ed 
Gray's cold electricity circuit. To better 
understand what his circuit is and how it 
operates, Figure 26 shows Gray's 
"schematic" on the left, as it is presented in 
Patent # 4,595,975, and on the right, it shows 
what I refer to as the "Simplified Gray 
Circuit *Schematic.” (I'm using the term 
"schematic" in quotes because this is not 
entirely a schematic diagram.) In order to 
better understand this circuit in its most 
fundamental form, I would like to eliminate a 
number of components, temporarily, that 
serve functions outside of its essential 
operation, as follows: 


* Components #64 and #66 (shown 
within the dotted-line box) indicate an 
alternate way of running the circuit 
from an AC supply. These parts can be 
eliminated without changing the circuit 
in any significant way because the 
circuit can be run from the batteries. 


* Components £ 42, # 44, and # 46, which 
are the safety overshoot mechanisms 
referred to earlier, can be eliminated 
because we learned in Chapter 1, 
reading from the patent text, that these 
parts are included simply to protect the 
circuit in case it generates too much 
energy. 

* Component # 26, which Gray calls a 
"commutator," is part of the timing 
mechanism. However, the vacuum 


triode, # 28, is sufficient to give us the 
timing impulses for the discharge of our 
capacitor, so # 26 can be eliminated. 


* Component #48 is a switching 
mechanism that allows the operator to 
change which battery is powering the 
circuit and which battery the circuit is 
charging. This can be eliminated by 
simply indicating that battery 18 is 
running the circuit and battery 40 is 
receiving the charging impulses. 


When all of these components are 
removed, we are left with the "Simplified 
Gray Circuit "Schematic" as shown on the 
right side of the diagram. 


Figure 27 shows Tesla's Magnifying 
Transmitter Circuit next to Gray's Cold 
Electricity Circuit. I call this The Common 
Features df Tea's Magnifying Transmitter and 
Grays Cdd Eletridty Cirait. The important 


common features are as follows: 


* They both start off with a source of high 
voltage direct current. In Tesla's case, 
its a high voltage direct current 
generator, Source "B". In Gray's case, it 
starts with a battery, # 18, whose output 
is chopped through a multi-vibrator, 
#20. The impulses coming from the 
multi-vibrator power the low voltage, 
primary winding on transformer #22. 
The high voltage secondary winding of 
# 22 is then rectified with the full wave 
bridge, # 24. The output from # 24 is 
high voltage DC. But either way, both 
circuits begin with high voltage DC. 


e The next component in both circuits is 
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the capacitor. In Tesla's circuit it is "C"; In 
Grays, it is # 16. Both circuits operate by 
having the capacitor charged repeatedly by 
the high voltage D C source. 
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The next component in both circuits is the 
spark gap. In Teslas circuit it is 
represented as "d-d". In Gray's diagram it 
is # 62. For each circuit to work 
properly, the spark in the gap must be 
characterized by two features: first, there 
must be a means to insure that the 
discharge will occur in only one direction, 
and second, there must be a means to 
control the duration of the spark. In the 
case of Teslas circuit, we have the 
continuous pressure from the high voltage 
generator to insure the unidirectional 
discharge of the capacitor, and a magnetic 
field across the spark gap to blow-out the 
current as soon as it appears. The duration 
of the spark can be determined by both 
the strength of the magnetic field across 
the gap and by the size (capacitance) of the 
capacitor. In the case of Gray, we know 
that he was using very large capacitors, so 
he wasn't discharging the entire capacitor 
at one time. But his circuit was performing 
two functions: the resistor, # 30, limited 
the current in the discharge, and the 
vacuum tube, £ 28, could not only shut 
off the discharge at whatever pulse 
duration he desired, but it also insured that 
no reversals of current appeared in this 
section of the circuit. So, again, all the 
necessary features are present. 


Next, both circuits have what I call the 
" Preferred Location for the ElectroRadiant 
Event." In Tesla's case, it is "two turns of 
stout wire," ("A") as he calls it, which is 
the primary of his electrical transformer. 
But as we know from reading Mr. 
Vassilatos, this is not a magnetically 
inductive transformer. The magnetic 
coupling is very weak between the primary 
and the secondary coils. In 


fact this device runs on what Tesla refers 
to as his new "electrostatic induction 
rules." In the case of Gray, the preferred 
location for the ElectroRadiant Event is 
what he calls his "conversion switching 
element tube," 14. This component is 
clearly an electrostatic device, as we read 
earlier. It is specifically designed to have 
an explosive, electrostatic event radiate 
away from its central member. 


The next common element is the 
"Preferred Means to Intercept the 
Electro-Radiant Event." In Tesla's case, 
it's the secondary coil of his transformer, 
"F"; this is the conical or spiral shaped 
coil that Vassilatos mentions and that 
we've already seen in his patents. In 
Grays case, its the charge-receiving 
grids, # 34, that collect the radiant 
voltage. It's important to see that in both 
of these circuits, there is no direct 
connection between the source of energy 
and the "receiver element" Only the 
induced electroradiant charge appears on 
these output components. 


The next element is the "Connection to 
the Preferred Output" In Tesla's case, 
the output is the connection to the 
ground (E) and the elevated capacitance 
(E) that constitutes his World Broadcast 
System. In Gray case the output 
discharges from the "charge receiving 
grids" are directed to the inductive load, 
# 36. This element can represent either 
the jumping magnets or a transformer 
output that ran his cold electric circuit or 
the repulsive magnets in his motor. So 
again, each circuit has a preferred means 
to intercept the Electro-Radiant Event 
and a preferred method to connect it to 
the output. 


And finally, Gray was able to reconvert 
some of this excess energy back into 
ordinary electricity, and recycle enough 
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Common Features of Tesla's Magnifying Transmitter and Gray's Cold Electricity Circuit 
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Figure 28 
Gray's Circuit "Schematic" 
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Deding Gray s Patents 


of it to actually recharge his battery, as we 
read earlier. Tesla was not concerned with 
this recycling process, since his system 
was designed to be powered by a 
hydroelectric power plant. 


So it is clear from this analysis that Tesla's 
Magnifying Transmitter and Gray's Cold 
Electricity Circuits are, for all intents and 
purposes, the same circuit. They do the same 
things, in the same places, in slightly different 
ways, and they both claim to produce 
extremely high gains of a cold form of 
"electrostatic" energy in the output. Tesla's 
system was obviously much, much larger since 
he was planning to power up the whole world. 
Gray was only planning to power up your 
home or your car. But for all intents and 
purposes, these systems perform the same 
functions and release the same "Electro- 
Radiant" gain mechanism. 

Once again, Figure 28 shows Gray's 
circuit "schematic" from his "Efficient Power 
Supply Suitable For Inductive Loads" patent. I 
realized, after studying this diagram for a long 
time, that there were a number of basic 
problems with the way it was drawn. First of 
all, let's look at component # 42. As this is 
drawn (remember that this is a spark overshoot 
device) there is a line connecting all the way 
through the bottom half. If this were supposed 
to be an actual electrical connection, it would 
produce a short circuit, and would not allow 
capacitor # 16 to charge up. So, it can clearly 
be seen that this part of the drawing has 
problems. 


Next we will look at components # 26 
and # 28 which are defined in the patent text as 
follows: 


Control of the conversion switching 
element tube is maintained by commutator 
26. A series of contacts mounted radially 
about a shaft or a solid state switching 
device sensitive to time or other variable 
may be used for this control element. A 
switching element tube type one-way energy 
path, 28, is introduced between the 


commutator device and the conversion 
switching element tube to prevent high 
energy arcing at the commutator current 
path. 


If the commutator, # 26, were a solid 
state device, there would be no "arcing" to 
prevent. Therefore, the stated purpose of # 28 
in the patent text is misleading. However, 
component # 28 is described as a "one-way 
energy path." Gray is specifically saying that 
energy in this section of the circuit can only 
be allowed to move in one direction. This is 
the important condition to establish, because it 
is in strict compliance with the conditions 
Tesla set forth in order to create the "Electro- 
Radiant" event. There is also another glaring 
omission in connection to component # 28. 
The control grid in this triode device is not 
attached to anything, and that, of course, is 
what could control the timing of the spark 
discharge. In the patent text, there is no 
mention of how component # 28 functions 
and no mention of how the grid is controlled. 
Recognizing that component # 28 had no 
means of being controlled was an important 
realization for me. 


The next problems I found were in the 
inductive load, component # 36. The first is 
that # 36 is described as an inductor but is not 
illustrated by a coil symbol as we see with 
components # 22 and # 66. Second, there are 
also two odd arrows associated with this 
component. The patent text implies that these 
may actually be two coils that repel each other 
to produce mechanical work. With this in 
mind, the arrows may represent the idea of 
two members deflected away from each other 
in some way. This is not made clear in the 
patent text. Third, we don't see any real 
current path through this component, so we 
don't know where the discharge goes. And 
finally, fourth, the circuit comes to the second 
capacitor, # 38. In the patent text this 
component is described as being a part of the 
recharging mechanism. However, 
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none of these component connections make 
any sense. For instance, if impulses coming 
from the inductor, # 36, start charging up 
capacitor # 38, there are no circuit 
connections shown that would allow it ever to 
be discharged. Therefore, because of these 
omissions, I came to view this section of the 
circuit more as a block diagram than as an 
actual schematic. 


I came to the conclusion that all that is 
really apparent is that the charge receiving 
grids are in relationship to the inductive load, 
which is in relationship to the receiving 
capacitor, which is in some relationship to the 
recharging of the battery. Therefore, this 
section is a block diagram, merely indicating 
that these components are in relationship to 
each other, rather than showing exactly how 
they are wired together. 


As we move towards a more complete 
understanding of what Gray's schematic 
diagram may actually look like, we will now 
turn our attention to his "conversion element 
switching tube" (Figure 29). This, finally, is 
the heart of the matter, the component that 
Gray always referred to as the "super secret 
means of generating and mixing static 
electricity." This is the element where the free 
energy is generated and collected. 


The conversion element switching tube is 
really three components in one. It consists of 
the resistor # 30, the spark gap (the space 
between # 32 and # 12), and the area 
surrounded by the charge-receiving grids (# 
34a & # 34b). Even though it is not stated in 
the patent text, we do know that the spark-gap 
is rated at about 3,000 volts, based on 
statements made by Gray in the newspaper 
articles quoted in Chapter 1. The rear 
extension of what Gray calls his "high voltage 
anode" (# 12) is the surface from which the 
Electro-Radiant event will be projected. This 
free energy blast will radiate away from # 12, 
perpendicular to the flow of current in the 
path of the spark 
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discharge moving down that surface. The 
material composition of # 12 is represented as 
being relatively thick. It is not just a wire. But 
what are its characteristics? The patent doesn't 
describe them. We might hypothesize that this 
material is a bare metal with no insulation on 
it. It could possibly have a mirror finish, made 
of stainless steel or a non-magnetic material. 
A wide variety of options need to be tested 
here, but very possibly the element's diameter 
could be an important factor, as well as 
whether or not it is solid or hollow. These 
questions need to be explored and remain 
among the only unknowns. 


The concentric receiving grids (# 34a & 
# 34b) around # 12 are designed to intercept 
the electro-radiant event. As indicated before, 
the patent states, "This element utilizes a low 
voltage anode, a high voltage anode, and one 
or more electrostatic or charge-receiving 
grids." This drawing clearly shows two 
charge-receiving grids. In the section from 
Gray's patent, which refers to this component, 
he says: 

The shape and spacing of the electro- 
static grids is also susceptible to variations 
of application, voltage, current, and energy 
requirements.It is the contention of the 
inventor that by judicious mating of the 
elements of the conversion switching 
element tube and the proper selection of 
the components of the circuit elements of 
the system, the desired theoretical results 
may be achieved. It is the inventor's 
contention that this mating and selection 
process is well within the capabilities of 
intensive research and development 
technique. 


Im sure this was his very nice way of 
saying, "This is all I'm going to tell you, but 
you can probably figure it out if you know 
what you're doing." Then he says: 

The preferred embodiment of this 
invention merely assumes optimum 
utilization and optimum benefit from this 
invention when used with portable energy 
devices similar in principle to the wet cell 
or dry cell battery. This invention proposes 
to 
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Figure 29 
Grays Conversion Tube Diagram 
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Figure 30 
Edwin Gray and His # 6 Motor Prototype 


utilize the energy contained in an internally- 
generated,  high-voltage electric spike to 
electrically energize an inductive load, this 
inductive load being then capable of 
converting the energy so supplied into a useful 
electrical or mechanical output. 


Here we have clear statements by Gray that 
the conversion element switching tube is the 
source of the useful outputs. In fact, this 
component is what powered his magnet popping 
experiment; this is what ran his circuit, that ran 
the TV, radios, and light bulbs, and this is the 
component that ran his motor. This is the element 
where the energy is both magnified and 
characterized as "cold electricity." Henceforth, I 
will refer to this structure as an "Electro-Radiant 
Transceiver", because it is designed to both 
broadcast and receive the "Electro-Radiant 
Event." 


Having established these points, there are 
stil a number of unknowns which need to be 
explored. For instance, there appears to be no 
provision, in these drawings or in the patent text, 
to determine whether or not 
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there's a vacuum in this enclosure, or if it is 
filled with air or some other gas. The quotes 
from Gray in the NewsReal article reveal 
that he learned how to harness this effect by 
studying lightning. The article also states that 
he noticed lightning was stronger nearer the 
ground and that he assumed it had something to 
do with "more air." So, it is possible that the 
inside of the tube is not a vacuum environment. 
Although we know that the output "cold 
electricity" won't shock you, the capacitor 
discharge could, so the case around the 
component, # 50, might still be for safety 
reasons. Two safe assumptions are: 1) #50 can 
be considered a mechanical means of holding 
the components together, and 2) that there is 
probably air in this enclosure. 


We also don't know the physical size of 
this device, and we don't know the physical 
dimensions of the charge receiving grids, 
including their length or diameter. That is, until 
we examine the photographic evidence of Tom 
Valentine. 


Decoding Gray's Patents 


Figure 31 


Edwin Gray and Fritz Lens in 1973 


In Figure 30 (and the color photograph 
shown on the back cover of the book), Ed Gray 
is standing before a meeting of his 
stockholders. In the enlargement of the inset 
image on the back cover, the “magic 
component” can clearly be seen. A lot of 
information is revealed in this photograph 
about the layout of the device; in particular, 
the physical dimensions of the conversion 
element switching tubes, that Iam now calling 
the Electro-Radiant Transceivers. There is a 
row of three conversion tubes and each one is 
being fed by the discharge of a single 
capacitor. Three very large capacitors can 
easily be seen. I had this image digitally 
scanned, and when I looked at the markings on 
this capacitor in extreme magnification, it read 
“2 micro-farads" and “4000 Volts DC." 


So, where Gray's motor patent shows a 
bank of eighteen capacitors being charged and 
discharged in sequence to run the motor, that's 
not what he was really doing. The evidence 
from the circuit patent and this photograph 
clearly shows that the 


motor coils were being powered from the 
output of the conversion tubes, and not directly 
from the capacitor discharges. The photograph 
shows only one wire coming out of each of the 
three conversion tubes going up to the 
commutator, with just a single wire return. So, 
it is most likely that Gray is discharging the 
charge receiving grids to ground through his 
magnet coils. The inset enlargement clearly 
shows two charge receiving grids in the tube, 
about 1/4 of an inch away from each other. 

Exactly how they are connected is still 
not certain. The patent suggests that each grid 
is wired out to the plug, # 60, and that there is 
one connection from there to the output 
Inductor. 


Figure 31 shows another unpublished 
photograph taken by Tom "Valentine in Ed 
Gray's laboratory in 1973, showing Ed Gray 
and Fritz Lens at their laboratory bench. The 
arrangement of parts shown in the foreground 
is the setup used to demonstrate the "popping 
magnets." In the lower left portion of the 
photograph is what appears 
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Figure 32 
Gray's Inductive Load 


to be an air core transformer wound on a 4- 
inch diameter piece of PVC, resting on some 
wooden blocks (Figure 32). This circuit 
element is probably taking the discharge from 
the conversion element switching tube and 
inductively coupling it to a secondary 
winding. It is the secondary winding that 
powers the magnets, which are wired in 
series, making them fly away from each 
other. In order to create repulsive impulses 
that are timed perfectly to each other, Gray 
has this air core transformer powering the 
magnets simultaneously. He is using an air 
core transformer here in the first stage, 
because the impulse frequency is so high. A 
digitally-enhanced close-up image of this 
component shows the central winding as two 
layers of ten turns each of what looks like 
spark plug wire. 
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This, then, is Gray's “inductive load." 
This is how he is harnessing the energy from 
the charge receiving grids of the conversion 
element switching tube, enabling him to do 
real work. 


But possibly the best piece of evidence 
that supports this concept of the output, is 
that found in Tesla's US Patent # 685,958 
titled "Method of Utilizing Radiant Energy." 
Figure 33 shows one of the illustrations from 
this patent. Here we see plate "P" being 
exposed to some source of Radiant Energy 
and then being discharged to ground through 
the primary winding of a transformer. So all 
of the evidence supports this idea of the 
output. 


At this point, we have enough evidence 
to theorize on what Edwin Gray's cold 
electricity circuit schematic may actually be. 
Figure 34 is a diagram I created called 
“Probable Schematic for Edwin Gray's Cold 
Electricity Circuit.” The front end is identical 
to Gray's drawing, complete with the battery, 
# 40, multi-vibrator, + 20, step-up 
transformer, # 22, full-wave bridge, # 24, 
capacitor, # 16, and the protective 
mechanisms, # 42, # 44, and # 46. Next, just 
like Gray's again, is the Electro-Radiant 
Transceiver mechanism, # 34, showing the 
spark gap, # 62, resistor, 30, vacuum 
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Figure 33 
Tesla's Radiant Energy Method 


grid of the triode is a timer control circuit 
capable of generating pulse trains as needed, 
with pulse durations in the 10 to 50- 
microsecond range. 


In the output section, I show the two 
grids of the Electro-Radiant Transceiver, # 34, 
wired to each other They, in turn are 
connected to the primary of the air core 
transformer, which is connected to the 
ground. The secondary of the air core 
transformer is a voltage step-down to power 
lights and other medium voltage appliances. 
This section of the circuit is also connected to 
another  step-down transformer whose 
secondary would be rectified to charge 
another capacitor, # 38. As current pulses 
accumulate, this capacitor, # 38, will charge 
to a voltage that is higher than battery + 18, 
and therefore will begin to charge this 
secondary battery. 

Thespark overshoot mechanism, + 42, is 
shown as two separate high voltage spark 
gaps, one on the primary line used to dump 
any Electro- Radiant discharge that backs up 


in the primary circuit, and the other used to 
dump any excess voltage in the output circuit. 


Referring to the vacuum tube # 28, 
we know first of all according to 
Vassilatos, that in order to create the non- 
shocking form of electricity, Tesla said the 
spark duration must be limited to anything 
less than 100 microseconds. We also know 
from Dr. Chalfins statement in the 
NewsReal article, that Gray used power for 
"only a small fraction of a millisecond." 
The pulse timing I have suggested, at 
between 10 and 50  microseconds, 
represents between 1% and 5% of a 
millisecond. This certainly represents "a 
small fraction." Secondly, the vacuum tube 
# 28 also acts like a super-fast diode to 
prevent any reversals in current. 

As stated before, capacitor # 16 
discharges through the Electro-Radiant 
Transceiver back to the positive of the 
battery. Normally if a capacitor is 
discharged, the high voltage positive would 
be discharged back to the negative 
terminal. However, it is indicated that G ray 
discharged his capacitor back to the 
posiive of the battery. Tesla clearly 
showed that this is not necessary to create 
the ElectroRadiant Event, but Gray must 
have felt it was important. The significance 
of this is not yet known, but it certainly 
must be related to his idea of "splitting the 
positive," a piece of jargon used in early 
reports about his technology. Clearly, it 
had nothing to do with "recharging" 
battery # 40. The voltage drop at the spark 
gap reduces the amount of energy that can 
be returned to this battery to near zero. So 
this cannot be the recharging mechanism. 
In all probability, by connecting back to 
the positive of the battery, Gray is 
characterizing the ElectroRadiant Event in 
a more "positive" way. When I say 
"positive", I mean electropositive. So, now 
we have some notion of where Gray's 
terminology, "splitting the positive" comes 
from, and what its 
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Probable Schematic for Edwin Gray's Cold Electricity Circuit 
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Figure 34 
Probable Schematic for Gray's Cold Electricity Circuit 
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significance might be. Also, Gray claims that 
he uses only a positive form of energy. 
Certainly what gets radiated out onto his 
charge receiving grids is a positive, electro- 
static charge. When that impulse is 
discharged to ground, he is only using the 
positive side of electricity. Therefore, 
everything Gray said makes sense. 

The photographic evidence in the image on 
the back cover strongly suggests that the charge 
receiving grids in Gray's conversion tubes are 
copper. As we have said before, Electro- 
Radiant effects create "electronic" responses in 
certain metals. Gray must have figured out that 
he could create an electronic charge on his 
receiving grids if he intercepted the Electro- 
Radiant Event on copper. In Tesla's large 
radiant energy system, he learned to avoid 
using copper to prevent the electronic 
contamination it created. But in Gray's smaller 
system, this was just what he needed. The more 
the Electro-Radiant energy interacts with 
copper again, the sooner it returns to a form of 
electricity that will actually charge the battery 
in a fairly normal way. This then is how Edwin 
Gray produced cold electricity. 


To summarize, Gray's cold electricity 
circuit runs like this: It starts with power out of 
the battery; he raises it to 3000 volts DC that he 
stores in a very large capacitor. He then 
discharges impulses through a spark gap, 
clipped by a vacuum tube, such that the 
impulse duration is less than 50 microseconds. 
This staccato of impulses flows through the 
Electro-Radiant Transceiver, which creates a 
series of radiant, electrostatic fields of spatially 
distributed voltage that is picked up by the 
charge-receiving grids. As soon as the Electro- 
Radiant Event ceases, these charged grids 
discharge to ground through the primary of the 
"inductive load." The output recovery system 
is inductively coupled to this discharge 
primary with a voltage step-down to run light 
bulbs and other medium voltage appliances, as 
well as another step- 


down transformer to recharge the secondary 
battery. By switching the batteries back and 
forth periodically, Gray could keep the system 
going indefinitely, and still produce a sizable 
output. 


At this point, there is only one final error 
to point out. In the patent text, Gray proposes a 
theory as to where the excess energy is coming 
from. He suggests that the gain in energy that 
appears on the receiving grids is the 
"equivalent" of the current from the low 
voltage anode (battery # 40) times the voltage 
from the high voltage anode (Capacitor # 16), 
combining in the spark discharge. He states: 
"Because the duration of the arc is very short, 
the instantaneous voltage, and instantaneous 
current may both be very high. The 
instantaneous peak apparent power is 
therefore, also very high." This is clearly 
not true. I have tried dozens of methods to 
combine the voltage from one source with the 
current from another source in an attempt to 
create a power cross-product. It doesn't work. 
But the best evidence that Gray was not doing 
this he in these two points. First, such a 
scheme, if it were possible, would produce 
normal, HOT electricity. And second, Gray's 
conversion tube has a resistor between the 
spark-gap and the battery source, clearly 
blocking the availability of unlimited current. 
So, Grays explanation. of the “gain 
mechanism" cannot be true. He either put this 
in the patent because he didn't really 
understand the effect himself, or because he 
thought this explanation would get past the 
Patent examiners more easily. (I personally 
believe Gray understood how to create the 
effect, but he didn't know how to explain it.) 


Gray's statement that he only used 196 of 
the energy and that 99% went back into the 
battery is actually a meaningless attempt to 
explain this phenomenon in Thermodynamic 
terms. Actually, all of the energy in his 
primary circuit is lost. The capacitor # 16 
discharges into the spark-gap, 
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where 99% of the work potential of the 
energy is lost in the voltage drop, not to 
mention the fact that there is no output 
"work device" in the discharge path to take 
advantage of the impulse. So, 100% of the 
input energy is lost in terms of ordinary work 
conversion. It does do something else though. 
It produces a series of unidirectional 
discharges that release a series of "Electro- 
Radiant" events that are discharged through 
the real output "work device.” This work 
output is 100 times greater than the energy 
lost to create it. 


If, at this point, there is still skepticism 
regarding the properties of Gray's circuit, the 
following may help to put all of this in 
perspective. Figure 35 shows a classic image 
of the enigmatic Testatika Machine, designed 
by Paul Baumann at the Methernitha 
Community in Linden, Switzerland. Mr. 
Baumann claims he learned how to build this 
device by studying lightning. It has a 
Wimshurst Machine as the high voltage, 
electro-static front end, which charges two 
capacitors or Leyden Jars. The high voltage 
from those capacitors goes down into the 
tops of the large cans, (the insides of which 
Mr. Baumann has never let anyone see) then, 
comes out the bottoms and meets in a spark 
gap. There has been endless speculation 
regarding the construction of these "big 
cans," ranging from Uraniumdoped capacitors 
to strange arrangements of crystals and 
magnets. But, I submit to you that these "big 
cans" are Electro-Radiant Transceivers, and 
that they are not altogether different from 
Gray's Conversion Tube design. 


It is interesting to note that Mr. Baumann 
has placed one can on either side of the 
spark-gap, the first, probably producing a 
positive Electro-Radiant Event, and the 
second, producing a negative Electro-Radiant 
Event You may recall that Vassilatos 
reported that Tesla said, depending on the 
location of the spark-gap, 
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he could either project a charge or deplete a 
charge from a surface. So this is what a fully 
balanced system might look like, where the 
output pulses actually resolve the charge from 
an Electro-Radiant positive surface to an 
Electro-Radiant negative surface, instead of 
just from one grid to ground, like in Gray's 
system. 


Figure 36 clearly shows that this little 
Wimshurst Machine has no trouble at all 
creating big lighting effects. The claim in this 
image is 1,000 watts of light. The gain here 
must be close to 1000 to 1, not to mention 
the fact that the machine is turning itself. 


All the evidence supports the conclusion 
that Edwin Gray's "Cold Electricity" circuit 
runs on Radiant Energy, and is a "close 
cousin" of devices developed by Dr. Nikola 
Tesla and Dr. Thomas Henry Moray. This 
also places it within a larger group of 
technologies that effectively tap the Ether for 
usable work. It is the only explanation that 
fits all of the evidence. 

In order to understand these Etheric 
technologies better, the researcher must study 
only those teachings that contribute to these 
vitalistic traditions. The model of the Ether 
that I have found to be the most accurate and 
useful, is that set of ideas put forward by Dr. 
Rudolf Steiner. (The best source book to 
study Steiners Ether model is Ethaic 
Famative Fass in Cosmos, Earth and Man by 
Dr. Guenther Wachsmuth.) In this model, 
there are four primary octaves of the Ether. 
These are the Light Ether, the Warmth Ether, 
the Chemical Ether, and the integrated 
synthesis of these first three, called the Life 
Ether. Steiner describes electricity as “an 
unnatural combination of Warmth Ether and 
Light Ether.” The term “unnatural” used here 
simply means, not found in nature. While 
these terms are slightly different, you may be 
able to see the parallels between this idea and 
the conclusions that Tesla was arriving at. 
The Light Ether is related to voltage, 
capacitance 
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Figure 35 
Paul Baumann's Testatika Machine 


Figure 36 
Testatika Machine Lighting a Light Bulb 
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and the dielectric forces in nature, where as 
the Warmth Ether is related to current, 
resistance, and the magnetic forces in nature. 
Longitudinal rays of Light Ether propagate 
instantaneously to any distance, even to inter- 
stellar and  inter-galactic distances. This 
medium is cool, and not wholly responsive to 
what is generall referred to as electrical 
resistance. This means that even O hm's Law 
is useless for accurately determining circuit 
behaviors when this medium is present. 


More importantly, however, this relates 
to the great quest for the so-called "room 
temperature super-conductor.” It's possible 
that looking for the lowest resistance 
conductor may be the wrong goal. A purified 
stream of Light Ether is the true "room 
temperature super-conductee.” This medium 
is best “conducted” by pure carbon, 
according to Tesla but it can also be 
"reflected" down a wide variety of mirror 
finish, silver metals, and transparent plastic 
polymers. 

Electricity is not a monolithic event, and 
it is definitely not simply the movement of 
electrons. Tesla demonstrated that electricity 
can be split into its Warmth Ether 
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and Light Ether fractions. When this 
happens, the Light Ether speeds off at right 
angles, leaving the Warmth Ether behind, and 
entrains a huge volume of energy from the 
environment. It is imperative for modern day 
researchers to understand that the Laws of 
Thermodynamics and Maxwell's equations do 
not pertain to Etheric technologies, and 
therefore do not define the total set of 
possible realities that can be investigated in 
electrical science. 


Besides Tesla, G ray, and Baumann, there 
are many other inventors who also 
discovered how to tap the Ether and make it 
do useful work. Among these are: John W. 
Keely in 1872, Nathan B. Stubblefield in 
1880, Thomas Henry Moray in 1926, Viktor 
Schauberger in the 1920's, Dr. Wilhelm Reich 
in 1940, and dozens of others in the last 50 
years. Most notably are Trevor Constable, 
and Dr. Robert Adams, of New Zealand. 


In light of this, there is ample evidence 
to suggest that God has been trying to give 
the peoples of this world low cost, clean 
energy, in the form of Etheric technology for 
over 120 years. It is time to spiritually wake 
up, and graciously accept the Divine gift. 
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Three U.S. Patents by Edwin V. Gray 
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USP # 3,890,548 - "Pulsed Capacitor D ischarge Electric 
Engine" 


USP # 4,595,977 -"Efficient Power Supply Suitable for 
Inductive Loads" 


USP # 4,661,747 - "Efficient Electrical Conversion Switching 
Tube Suitable for Inductive Loads" 
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Gray [45] June 17, 1975 
54] PULSED CAPACITOR DISCHARGE 
75] Inventor: Edwin Y. Gray, Northridge. Calif. There is disclased herein an eleetric machine or en- 
[73] Assignee: Evgray Enterprises, lac., Wan Nuys, gine in which a rotor cage having an array of electro- 
Calif. magnets is rolatable in an array of electromagnets, or 
1371 nia a , fixed electromagnets are juxtaposed against movable 
22] Filed: Nov. 2, 1973 ones. The coils of the electromagnets are connected in 
21] Appl. No. 412,418 the discharge path of capacitors charged tà relatively 
high voltage and discharged through the electromag- 
; netic coils when selected rotor and stator elements are 
2 we Ch ................ d H ; 318 ; . : 

3 US. Cl 318/139; 318/254 us in aligament, or when the fixed clectromagnets and 
51) Int. Cl HO? 5/00 movable electromagnets are juxtapesed. The dis- 
58 Field “of Search... Tore 5. 6: 319/194 charge occurs across spark gaps disclosed in alignment 
7 518/435 354 139: 3530/1: 307/110 with respeet to the desired juxtaposition of the se- 
en poses lected movable and stationary electromagnets. The ca- 
ze c pacitor discharges occur simultaneously through juxta- 
36 . References (ited s posed stationary movable electromagnets wound so 
UNITED STATES PATENTS that their respectivo eores are in magnetic repulsion 
2085.708 — 6/1937 Spencer... eo 3187194 polarity, thus resulting in the forced motion of mov- 
1800619 THOST Brunt, 3181194 able electromagnetic elements away from the juxta- 
ae "a peers p posed stationary electromagnetic elements at the dis- 
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charge, thereby achieving motion, In an engine, the 
discharges occur successively across selected ones of 
the gaps to maintain continuous rotation. Capacitors 
are recharged between successive alignment positions 
of particular rotor amd stator clectromagnets of the 
caging. 


18 Claims, 19 Drawing Figures 


Pis tant 


CONVERTER 
AS FLEP 


MAGHET IL 
ARE” 
EL SFR 


Fie ELE 
AR PR rE 


Jana 


MHMAGMETÍ 


CATE 
Espera Geer) 


Ed 


Raser 
KANE 


Aron 
ARME 


Abram 
SAE 
CONTROL 
Ceo? Sats) 


JE Cremer | 
Biss urs Dr HD 


3,890,548 


1 


PULSED CAPACITOR DISCHARGE ELECTRIC 
ENGINE 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 

There is no known engine ar motor operated on the 
principle of the present invention, that a capacitor 
charged to a relatively high voltage from a low-voltage 
dee source is discharged across a spark gap to provide 
Current through motor drive coils in the discharge path, 
these being solenoids which generate motion by mag- 
netic repulsion of juxtaposed pairs of cores, The solc- 
noids are preterably configured in motor and stator as- 
semblies to effect motion of the rotor element with re- 
spect to the stator. 

The present invention utilizes this principle to pro- 
vide a rotary motion machine or engine which can de- 
velop considerable torque through the magnetic repul- 
sion action of roter and stator cores wound with coils 
through which capacitors are discharged synchro- 
nously with the positioning of the rotor coils opposite 
particular stator coils, Similarly, a linear action can be 
achieved with a stationary electromagnet juxtaposed 
against a movable electromagnet and the movable elec- 
tromagnet can perform work with à tool or piston at- 
tached thereto. 

A novel eontro! mechanism is associated wilh the 
rotor is the engine to position discharge elements ap- 
propriately to create the desired discharge through the 
electromagnet coils when the juxtaposed rotor and sta- 
tor electromagnets are in alignment. The electromag- 
nets in the stator and rotor are so arranged that the 
control mechanism can advance or retard the discharge 
points relative to rotor-stator positions for control of 
rotational speed. 

The discharge overshoot or back e.m.£. (rom the col- 
lapsing fields in the coils from the capacitor discharge 
js used to energize external batteries far conservation 
of power, The recovered energy thus stored may be 
used to operate equipment associated with the engine 
or motive force producing device. 

The engine or rotary electric machine of the inven- 
tion is believed to operate on the principle of conserva- 
tion of energy, m that once rotation is achieved, gur- 
rent is needed only at the instant of a capacitor dis- 
charge in order to advance the rotor. The rotor moves 
to the next discharge point on the imertta of the repul- 
sion action. The capacitor is recharged during the in- 
terval and stores the energy until discharge at the next 
rotot-statar coil coincidence. Thus, the new engine 
produces torque and stores the excess energy for subsc- 
quent use. 

In a lincar motion device according to thc invention, 
only a single pulse discharge i» necded to perform 
work. 

The applications of the engine include use as an elec- 
tric automotive engine which is economical and which 
can regenerate a part of the energy consumed to pro- 
vide power for other loads in the automotive electric 
vehicle. As a linear actuator an economical usc of 
power is possible because each stroke will result from 
a single discharge pulse of a capacitor through a coil. 

2, Prior Art 

Heretofore, electric engines or motors have operated 
on the principle that a conductor carrying a current in 
a magnetic field tends to move perpendicularly to that 
field; the electromagnetic torque developed by an ar- 
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mature or rotating portion of the motor is proportional 
to the magnetic flux in the stationary field and to the 
armature current, 

In direct current motors the ficld is created by cur- 
rent through two or more field coils disposed in oppos- 
ing magnetic relationship in the motor casing, while 
current through a rotatable armature positioned in the 
feld is alternatingly reversed in polarity to provide con- 
tinuous motion. The polarity reversing mechanism is a 
commutator. Some d-c motors have their field windings 
electrically in paralle! with the rotor armature winding 
and are called "shunt-wound" motors, Other dee mo- 
tors have field and armature windings connected in se- 
ries. In both series and shunt motors commutators are 
used for reversing the magnetic polarity of the arma- 
turc to maintain rotation within the field. 

A third type of d-c motor utilizes a permanent mag- 
net field so that the operating current passes only 
through the armature winding. Such motors also use 
polarity reversing commutators lo maintain direction 
of rotation. Reversal of direction of motion is effected 
by reversing the polarity of applied d-c potential. 

Control of speed of d-c motors is accomplished basi- 
cally by decrease or increase af magnetic ficld flux or 
the current through the armature. Either or both of 
these effects can be accomplished by raising or lower- 
ing the applied potential. In shunt motors, a series resis- 
tance may be varied to produce speed changes. In a 
permanent magnet motor or series motor, speed varia- 
tion is best accomplished by voltage variation with a 
variable resistance in series with the motor d-c supply. 

in alternating current motors, as is well known, a To- 
tating magnetic field is created in the stator. and the 
rotor may be wound with as many poles as there are in 
the stator, with terminals connected with slip rings, or 
the rotor may consist of solid bars shorted by rings on 
each end to form a “squirrel cage" configuration. The 
specd of an a-c motor depends on the frequency af the 
applied a-c energy, if the motor is synchronous. 

“Universal” motors are operable on either a-c or d-c 
Cnergy. 

In stepping motors, a rotor is moved from one pole 
to the next adjacent pole with cach application of cur- 
rent, the rotor remaining at that position until a next 
application of current, This is accomplished by switeh- 
ing the current on and off or hy pulsing the current, Ex- 
amples of stepping motors are described in 1,5. Pat. 
No. 3,467,902 to Shimizu, et ub, U.S. Pat. No. 
3,462,667 to Jackson, and U.S. Pat. No. 3,599,069 to 
Welch. 

Operation of the a-c and d-e motors described above 
involves the consumption of substantial clectric cur- 
rent, These motors can generate electric current when 
driven externally by a mechanical force. External en- 
ergy to rotate the generator rotors can be provided by 
hydroelectric and steam sources or by other electric 
motors., In some of these systems, a d-u motor source 
drives an a-c generator for conversion of d-c energy to 
a-c energy or a d-e motor may drive a d-e generator 
which delivers a higher voltage than the source, 

An extensive prior art search by the applicant uncov- 
ered no capacitor-discharge-operated motor resem- 
bling that of the present invention. All motors of the 
patents Incated in the search employed direct electrical 
connection between cails and electric power sources. 
Where selective switching is involved, semiconductor 
devices are employed, such as silicon-controlled rectifi- 
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ers, C'apacitors are used only for starting and phasing 
purposes, and not for basic motor operation fram the 
discharge thereof, as in this invention. 


SUMMARY OF THE INVENTION 


This invention relates to electric motors or engines, 
and more particularly to à mew electric machine includ- 
ing electromagnetic poles in a stator configuration and 
vlectromagnetic poles m a rotor configuration wherein 
in one form thereof the rotor ts rotatable within the sta- 
tor configuration and where both are encrgized hy ga- 
pacitor discharges through rotor and stator clectromag- 
nets at the instant of the alignment of a rotor electro- 
magnet with a stator electromagnet. The rotor electro- 
magnet is repelled trom the stator electromagnet by the 
discharge of the capacitor through the coils of both the 
stator and rotor electromagnets at the same instant. 

In an exemplary rotary engine according to this in- 
vention, rotor electromagnets may be disposed 120^ 
apart on a central shaft and major stator electromag- 
nets may be disposed. 40° apart in the motor housing 
about the stator periphery, Other combinations of rotor 
elements and stator elements may be utilized to in- 
crease torque ar rotation rate. 

In another form, a second electromagnet is pisi- 
tioned to one side of each of the major stator electro- 
magnets on à center line 13%° from the center line of 
the stator magnet, and these arc excited in a predeter- 
mined pattern or sequence. Similarly to one side of 
each major rotor electromagnel is a second electro 
magnet spaced on a 1344" center line from the major 
rotor electrumagnet. Electromagnets in both the rotor 
and stator assemblies are identical, the individual elec- 
tromagnets of each being aligned axially and the coils 
of each being wired so that each rotor electromagnetic 
pole will have the same magnetic polarity as the elec- 
wramagnet in the stator with which it js aligned and 
which it is confronting at the time of discharge of the 
capacitor. 

Charging of the discharge capacitor or capacitors is 
accomplished by an electrical switching circuit wherein 
electrical energy from a battery or other source of d-c 
potential may be applied in alternating polarity to igni- 
tion coils ar other voltage step-up arrangements from 
which a high voltage d-e potential is derived through 
rectification bv diodes. 

The capacitor charging circuit comprises a pair of 
high frequency switchers which feed respective an- 
tomotive-type ignition coils employed as step-up trans- 
formers. The secondary" of cach of the ignition coils 
provides a high voltage square wave Lo a half-wave rec- 
tifier to generate a high voltage output pulse of d-e en- 
ergy with each switching alternation cf the high fre- 
quency switcher. Only one polarity is used se that a uni- 
directional pulse is applied te the capacitor bank being 
charged. 

Successive unidirectional pulses are accumulated on 
the capacitor or capacitor bank until discharged. Dis- 
charge of the bank of capacitors occurs across a spark 
gap by arc-over. The gap spacing determines the voit- 
age at which discharge or arc-over occurs. Án array of 
gaps is created by fixed elements in Ihe engine housing 
and moving elements positioned on the rotor shaft. At 
the instant when the moving gap elements arc post- 
tioned opposite fixed elements during the rotor tatie 
tion, a discharge occurs through the cos of the aligned 
rotor and stator eleciromagnets to produce the rapul- 
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sion action bebweun the stator and rotor electromagnet 
cores. 

^ plurality of fixed gap elements are arrayed in the 
motor housing to correspond to the locations of the stas 
lor electromaprneés in the housing. The rotor gap ale- 
ments correspond to the positions of the rotor clectro- 
Magnets on the rotor $0 that at the instant of correct 
alignment of the gaps the capacitors arc discharged to 
produce the necessary current through the stator and 
rotor cadis in couse the electromapnets to repel one ant- 
other. 

The charging circuits are arrunged in pairs, and are 
such that the discharge occurs through bath rotor and 
stator windings of the elcctromagnets, which are oppo- 
site one another when the spark gap elements are 
aligned and arc-over, 

The speed of the rotor can be changed by means of 
a clutch mechanism associated with the rotor. The 
clutch shifts the positions of the rotor gap elements so 
that the discharge will energize ihe stator coils in a 
manner to advance or retard the time of discharge with 
respect to the normal rotor/statar alignment positions. 
The discharge through the rotor and stator then necurs 
when the rotor has passed the stator 644° for speed ad- 
vene- 

By causing the discharge to occur when the rotor po- 
sitiun is approaching the stator, the repulsion pulse oc- 
curs 6% before the alignment position of the rotor and 
stator clectromapnets, thus slowing the speed. 

The clutch mechanism for aligning capacitar dis- 
charge gaps for discharge is described as a control 
head. i£ may be Hkened to a firing control mechanism 
in an automotive combustion engine in that it “fires” 
the electromagnets and provides a return of any dis- 
charge overshoot potenti al back to the hattery ur other 
Energy source. 

The action of the control head is extremely fast. 
From the foregoing description, it can be anticipated 
that an increase in the speed or a decrease in speed of 
rotation can occur within the period in which the rotor 
electromagnel moves between any pair of sdjacently 
located electromagnets in the statar assembly, which 
are 40° apart in the exemplary engine according to the 
invention. Thus, speed changes can be effected in a 
maximum of one-ninth of a revolution. 

The rotor speed-changing action of the contro] head 
and its structure are believed ta be further novel fea- 
tures of the invention, in that They maintain normal 
120° firing positions during uniform speed or rotation 
conditions, but shift to 649° longer or shorter intervals 
for speed change by the novel shift mechanism in the 
rotor clutch assembly. 

Accordingly, the preferred embodiment of this in- 
vention is an electric rotary engine wherein motor 
totque is developed by discharge of high potential from 
a bank of capacitors through stator and rotor electro- 
magnet coils when the clectromagnets are in alignment. 
The capacitors are charged from batieries by a switch- 
ing mechanism, and are discharged across spark gaps 
set to achieve the discharge of the capacitor charge 
voltage through the electromagnetic coils when the 
gaps and predetermined rotor and stater electromagnet 
pairs are in alignment. 

Exemplary embodiments of the invention are herein 
illustrated and described. These exemplary illustrations 
and description should not be construed as limiting the 
invention to the embodiments shown, because those 
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skilled in the arts appertaining tn the invention may 
conceive of other embodiments in the light of the de- 
scription within the ambit of the appended claims. 


BREIF DESCRIPTION GF THE DRAWINGS 


FIG. 1 is an explanatory schematic diagram of a ca- 
pacitoz charging and discharging circuit utilized in the 
present invention; 

FIG. Z is a block diagram of an exemplary engine sys- 
tem according to the invention; 

FIG. 3 is à perspective view of a typical engine system 
according to the invention, coupled to an automotive 
transmission; 

FIG. 4 is an axial sectional view taken at line 4---4 in 
FIG. 3; 

FIG. 5 is a sectional view taken at line $.—8 in FIG. 
PIGS. 6 and 7 are fragmentaty sectional views, corre- 
sponding to a portion af FIG, 5, illustrating successive 
advanced positions of the engine roter therein; 

FIG. 8 is an exploded perspective view of the rator 
and stator of the engine of FIGS. 3 and 4, 

FIG. 9 is a cruss-sectional view taken ai line 9—9 of 
FIG. 4; 

FIG. 10 ig a partial sectional view, similar to the view 
of FIG, 9, illustrating a different configuration of eleu- 
tromagnets in anothier engme embodiment of the in- 
vention; 

FIG. IL is a sectional view taken at Jine 131 ——11 in 
FIG. 3, illustrating the control head or novel speed 
change controlling system of the engine: 

FIG. 12 is a sectional view, taken at line 12—42 in 
FIG. 11, showing a clutch plate utilizcd in thc speed 
change control system of FIG. 11; 

FIG, 13 is a fragmentary view, taken at line 83—13 
in FIG. 12; 

FIG. 14 is a sectional view, taken at line 14—14 in 
FIG. EL, showing a clutch plate which cooperates with 
the clutch plate of FIG. 32; 

FIG. 18 is a fragmentary sectional view taken at line 
15—15 of FIG. 13; 

FIG. 16 is a perspective view of elcetromagnets uti- 
lized in the present invention; 

FIG. 17 is a schematic diagram showing cooperating 
mechanical and electrical features of ihe programmer 
portion of the invention; 

FIG. 18 is an electrical schematic diagram of an en- 
gine according to the invention, showing the electrical 
relationships of the electromagnetic components em- 
bodying a new principle of the invention; and 

FIG. 19 is a developed view, taken at line 19—19 of 
FIG. 11, showing the locations of displaced spark gap 
elements of the speed changing mechanism of an en- 
gine according to thc invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


As hereinbefore mentioned, the basic principle of op- 
eration of the engine of the invention is the discharge 
of a capacitor, across a spark gap through an inductor. 
When a pair of inductors is used, and the respective 
magnetic cores thereof are arranged opposite and an- 
other in magnetic polarity repulsion relation, the dis- 
charge through them causes the cores to repel each 
other with considerable force. 

Referring to the electrical schematic diagram of TIG. 
1, a battery 10 energizes 4 pulsc-producing vibrator 
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mechanism £6, which may 5e of the magnetic type in- 
corporating an armature 18 moving between contacts 
13 and 14, or of the traasistor type (not shown) with 
which a high frequency bipolar pulsed output is pro- 
duced in primary 17 of transformer 20, The pulse am- 
plitude is stepped-up in secondary 19 of transfonner 
20. Wave form 192 represents the bidirectional or bi- 
polar pulsed output. A diede rectifier 21 produces a 
unidirectional] pulse train, as indicated at 2io, to charge 
capacitor 26. A delay coil 23 is connected in series with 
the unipular pulsed output to capacitor 26. Successive 
unidirectional pulses of wave 21a charge capacitor 26 
to a high level, as indicated at 26a, until the voltage am- 
plitude at point A reaches the breakdown potential of 
spark gap 30, At the breakdown of spark gap 30, ca- 
pacitor 26 discharges across the are created through 
the inductor coil 28. A current pulse is produced which 
magneties core 28e. Simultaneously, another substan- 
tially identical charging system 32 produces a discharge 
through inductor 27 across spark gap 29 to magnetize 
care 27a. Cores 282, 272 are wound with coils 28, 27 
so that their magnetic polarities are the same. As the 
cores 27a, 28a confront one another, they tend to fly 
apan when the discharge occurs through coils 27 and 
28 because of repulsion of identical magnetic poles, as 
indicated by arrow 31. If core 280 is fixed or stationary 
and core 27a is movable, then core 2738 may have tools 
33 attached to it to perform work when the capacitor 
discharges. 

Referring to FIGS. Land 2, a d-c electrical source or 
battery 10 energizes puisators 36 (including at least 
two vibrators 16 as previously described) when switch 
11 between the battery 10 and pulsator 34 is closed, to 
apply relatively high frequency pulses to the primaries 
of transformers 20. The sccondaries of transformers 20 
are step-up windings which apply bipolar pulses, such 
as pulses 194 (FIG. 1) to the diodes in converter 38, 
‘The rectified unidirectional pulsating output of each af 
the diodes m converter 38 is passed through delay coils 
23, 24, thas forming a hamess 37 wound about the case 
of the engine, as hereinafter described, which is be- 
lieved to provide a static foating flux field. The outputs 
from delay lines 37 drive respective capacitors in banks 
39 to charge the capacitors therein to a relatively high 
charge potential. A programmer and rotor and stator 
magnet control array 40, 41, 42 is formed by spark gaps 
positioned, as hereinafter described, sc that at prede- 
termined positions of the totor during rotation of the 
enging, às hereinafter described, selected capacitors of 
capacitor banks 39 will discharge across the spark gaps 
through the rotor and stator electromagnets 43, 44, 
The converters 38, magnetic harness 37, capacitor 
banks 39, programmer 40, and controls 41, 42 from a 
senes circuit path across the socondarios of transform- 
ers 20 to the ground, or point of reference potential, 
45. The capacitor banks 39 are discharged across the 
spark gaps of programmer 40 (the rotor and stator 
magnet controls 41, 42). The discharge occurs through 
the coils af stator and rotor electromagnets 43, 44 to 
ground 45. Stator and roter electromagnets are similar 
io those shown at 27, 275, 28, 28a in FIG. 1. 

The discharge through the coils of stator and rotor 
electromagnets 43, 44 is accompanied by a discharge 
overshoot or return pulse, the output of which is ap- 
plied in an appropriate polarity to a secondary battery 
Ide to store this excess energy. The overshoot pulse ra- 
turns ta battery Wa because after discharge the only 
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path open is that to battery La, since the gaps in 40, 
4| and 42 have broken down, because the capacitors 
in banks 39 are discharged and have not yet recovered 
the high voltage charge from the high frequency pulsers 
36 and converter rectifier units 38. 

in the event of a misfire in the programmer control 
circuits 40, 41, 42, the capacitors are discharged 
through a rotor safety discharge circuit 46 and returned 
to batteries 10-100, adding to their capacity. The eir- 
cuit 46 is connected between the capacitor banks 39 
and batteries 10, 10a. 

Referring to FIG. 3, a motor or engine 49 according 
to the present invention is shown connected with an au- 
tomotive transmission 48. The transmission 48 repre- 
sents one of many forms of loads to which the engine 
may be applied. A motor housing 50 encases the oper- 
ating mechanism hereinafter described, The program- 
mer 4( is axially mounted at ane end of this housing. 
Through apertures 51, 52 a bolt 53 couples to a pulley 
57 (not shown in this view) and to an alternator 54 at- 
tached to housing 50. A pulley 55 on the alternator has 
two grooves, one for belt 53 lo the drive pulley 88 on 
the shaft (nol shawn) of the engine 49, and the other 
for a belt 58 coupled to a pulley 59 on a pump 60 at- 
tached to housing 50. A terminal box 61 on the housing 
interconnects means between the battery assembly 62 
and motor 49 via cables 63 and 64. 

An intake 65 for air is coupled to pump 60 via piping 
68, 69 and from pump 60 via tubing or piping 66, 70 
tothe interior of housing 30 via coupling flanges 67 and 
71. The air flow tends to cool the engine, and the air 
may preferably be maintained at a constant tempera- 
ture and humidity so that a constant spark gap dis- 
charge condition is maintained. A ciutch mechanism 
80 is provided on programmer 40, 

Referring to FIGS, 4, 3 and 9, rotor 81 has spider as- 
semblies 83, 84 with three electromagnet coil assembly 
sets mounted thereon, two of which are shown in FIG, 
4, on 85 at 830 and 856, and on 86 at 862 and 865. One 
of the third electromagnet coil assemblies, designated 
87a, is shown in FIG, 5, viewed from the shaft end. As 
more clearly shown in the perspective view of FIG, 8, 
a third spider assembly 88 provides added rigidity and 
à central support for the rotor mechanism on shaft 81. 

The electromagnet sets 88a and 846, R6a and 86h, 
87a and 875, disposed on rotor 81 and spiders 83, 84, 
and 88 cach comprise pairs of front units 85a, 86a, 87a 
and pairs of rear units 855, 86b, 875. Each pair consists 
of a major electromagnet and a minor electromagnet, 
as hereinafter described, which are emhedded in an in- 
sulating material 90, which insulates the electromagnet 
coil assemblies from one another and secures the elec- 
tromagnets rigidly in place on Ihe spider/rotor cage 81, 
B3, 84, 88. 

The interior wall 98 of housing 50 is coated with an 
electrically insulating material 99 in which are embed- 
ded electromagnet coils, as hereinafter described, and 
the interiors of end plates 100, 101 of the housing 50, 
On the insulating surface 98 of housing 50 is mounted 
a series of stator electromagnet pairs 104a, identical 
with electromagnet pairs 85a, Ria, 87a, ctc. Electro- 
magnet pairs such as 1040 or 1054 are disposed every 
40° about the interior of housing 50 to form a stator 
which cooperates with the rotor 81-88. An air gap 110 
of very close tolerance is defined between the rotor and 
statar electromagnets, and air from pump 65 flows 
through this gap. 
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As shown in FIG. 8 the clectromagnet assemblies, 
such as 85 through 87, of the rotor and magnet assem- 
blies, such as 1042 in the stator are so embedded in 
their respective insulative plastic carriers (rotor and 
stator} that they are smoothly rounded in a concave 
contour for the stator, atid in a convex centaur on the 
rotor to permit smoecth and continuous rotation of 
rotor SI in stator housing 50. The air gap 110 is uni- 
form at all positions of any roter element within the sta- 
tor assembly, as is clearly shown in FIG, I6. 

The rotor 84 and spiders 33, 84, 88 are rigidly 
mounted on a shaft 111 journaled in bearing assemblies 
112, 113 which are of conventional type, far easy rota- 
tion of the rotor on shaft 111 within housing SD. 

Around the central outer surface of housing 50 are 
wound a number of turns of wire 23, 24 to provide a 
static flux coil 114 as hereinbefore described, which is 
& delay line, as previously described. 

FIGS. 5, 4, 7 and 9 are cross-sectional views of the 
rotor assembly 81-88, arranged to show the positioning 
and alignment of the roter and stator electromagnet 
coil assemblies al successive stages of the rotation of 
rotor 81-88 through a portion of a cycle of operation 
thereof. For example, in FIG, 5 the rotor assembly 
81-88 is shown so positioned that a minor rator elec- 
tromagnet assembly 91 is aligned with a minor stator 
electromagnet assembly LET, 

As shown in further detail in FIG, 16, minor electro- 
magnet assembly 117 consists of an iron core 118, 
grooved so that there may be wound thereabout a coil 
of wire 119. Core 118 is the same in stator clectramag- 
net 117 as it is in rotor electromagnet 91. 

As a position 1314" to the right of rotor clectromag- 
nct 91, as viewed in FIGS. 5 and 18, there is a second 
or major rotor electromagnet 121 which has a winding 
123 about its cora 122, The electromagnets 41, 121 are 
the pair 85a of FIGS. 4 and E, 

At a position 13% to the left of stator electromagnet 
117, as viewed in FIG. 5, there is a second or major sta- 
tor electromagnet 120 whose core 122 is of the same 
configuration as core 122 of rotor electromagnet 121, 
À winding 123 about core 122 of electromagnet 120 is 
of the same character as winding 123 on electromagnet 
121. 

Electromagnet assembly pair 85a on the rotor is iden- 
tical in configuration with that of the electromagnet 
stator assembly pair 104a except for the position rever- 
sai of the elements 117-120 and 91-121 of the respec- 
tive pairs. 

There are nine pairs of clectromagnets 120-117 
(1042) disposed at 40* intervals about the interior of 
housing 50, The center linc of core 122 of electromag- 
net 120 is positioned 134° to the left of the center line 
of the core 118 of electromagnet 117, Three pairs of 
clectromagnets 85a, 860, 87a are provided on rotor as- 
sembly HL-BR as shown in FIG. 5. 

Other combinations are possible, but the number of 
electromagnets in the rotor should always be an inte- 
gral fraction of the number of electromagnets in the 
stator. As shown in FIG. 8, for the rotor assembly 85a, 
85h, there are three of each of the front and hack pairs 
of electromagnetic assemblies. Similarly, as shown in 
FIGS. 4 and 8, there are nine front and back pairs of 
electromagnets in the stator such as 104a and 1045. 

In order to best understand the operation of the rotor 
81-88 rotating within the stator housing 50 of an en- 
gine according to this invention, the positions af rotor 
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electromagnets 91 and stator electromagnets 117 are 
initially exactly in ling at the 13%" peripheral starting 
position marked on the vertical center tine of FIG. $, 
The winding direction of the coils of these magnets is 
such that a d-c current through the coils 119 will pro- 
duce a particular identical magnetic polarity on each of 
the juxtaposed surfaces 125 of magnet 117, and 126 of 
magnet 91, (FIG. $). FIGS. 16 and 6 illustrate the next 
step in the motion wherein the two major electromag- 
nets, 120 in the stator and 121 in the rotor, are in align- 
ment. 

When the d-c discharges from the appropriate capac- 
itors in banks 39 occur simultuneously across spark 
gaps through the coils 119 of electromagnets 117 and 
91, at the instant of their alignment, their cores 118 will 
repel one another to cause rotor assembly 81-88 to ro- 
kate cluckwise in the direction indicated by arrow 127. 
The system does not move in the reverse direction be- 
cause it has been started in the clockwise direction by 
the alternator motor 54 shown in FIG. 3, or by some 
other starter means. If started counterclockwise, the 
rotor will continue to move counterclockwise, 

As hereinbefore noted, the discharge of any capaci- 
tor occurs over a very short interval across its associ- 
ated spark gap, and the resulting magnetic repulsion 
action imparts motion to the rotor. The discharge event 
occurs when electromagnets 117 and 91 are in align- 
ment. As shown in FIG. 5, totor electromagnet 912 is 
aligned with stator electromagnet 117c, and rotor elec- 
tromagnet 91> is aligned with stator electromagnet 
1172 at the same time that similar clectromagnets 117 
and 91 arc aligned, A discharge uccurs through all six 
of these electromagnets simultaneously (that is, 117, 
91; 117c, 912, 117e and 915). A capacitor and a spark 
gap are required for each coil of cach electromagnet. 
Where, as in the assembly shown in FIG. Ñ, front and 
back pairs arc used, hoth the axial in-line front and 
back coils are energized simultaneously by the dis- 
charge from a single capacitor ar fram a bank of paral- 
leled capacitors such as 25, 26 (FIG. 1). Although 
FIGS. 4 and 8 indicate the use of front and back elec- 
tromagnets, it should be evident that only a single elec- 
tromagnet in any stater position and a corresponding 
single electromagnet m the rotor position, may be uti- 
lized to accomplish the repulsion action of the rotor 
with respect to the stater. As stated, each electromag- 
net requires a discharge from a single capacitor or ca- 
pacitor bank across a spark pap for it to he energized, 
and the magnetic polarity of the juxtaposed magnetic 
core faces must be the same, in order to effect the re- 
pulsive section to produce the rotary motion, 

Referring to FIGS. 5 and 6, the repulsion action 
Causes the rotor to move 135% clockwise, while elec- 
tromagnets 91, 91a and 915 move away from electro- 
magnets 117, 117c and 117e to bring clectramagnets 
121, 1215 and 1215 into respective alignment with 
electromagnets 120a, 1204 and 1207, At this time, a ca- 
pacitor discharge across a spark-gap into their coils 123 
occurs, thus moving the rotor, Another 1318? ahead, as 
shown in FIG. 7, major electromagnets 121, 121a and 
1215 come inta alignment with minor electromagnets 
117a, 1174 and 117f at which time a discharge occurs 
to repeat the repulsion action, this action continuing us 
long as d.c power is applied to the system to charge the 
capacitors in the capaciter banks. 

FIG. E8 further illustrates thc sequencing of the ca- 
pacitor discharges across appropriate spark gap termi- 
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nal pairs. Nine single stator coils and three single rotor 
coils are shown with their respective interconnections 
with the spark gaps and capacitors with which they are 
associated for discharge, When the appropriate spark 
gap terminals are aligned, at the points in the position- 
ing of the rotor assembly for most effective repulsion 
action of juxtaposed electromagnet cores, the dis- 
charge of the appropriate charged capacitors across the 
associated spark gap occurs through the respective 
cotls, The capacitors are discharged in sets of three 
through sets of three coils at each discharge position, 
as the rotor moves through the rotor positions. In FIG. 
18, the rotor electromagnets are posittioned linearly, 
rather than on a circular base, Lo show the electrical ag- 
tion of an electric engine accordiag to rhe invention, 
These motor elestromagnets 20H, 202, and 203 are 
aligned with stator electromagnets 213, 214 and 218 at 
0%, E24Y* and 450° respectively. The stator electromag- 
nets arc correspondingly shown in a linear schematis as 
if rolled out of the stator assembly and [aid side by side, 
For clarity of description, the capacitors associated 
with the rotor operation 207, 208, 209 and 246, 247, 
248, 249, 282 and 283 are arranged in vertical align- 
ment with the respective positions of the rotor coils 
201, 202, 203 as they move from left to right, this cor- 
responding to clockwise rotation of the rotor. The sta- 
tor coils 213, 214, 215, 260, 261, 262, 263, 264, 265, 
266, etc. and capacitor combinations are arranged side 
hy side, again to facilitate description. 

An insulative disc 236 (shown in FIG. I7 as a disc, 
but opened out linearly in FIG, 18) has mounted 
thereon three gap terminal blocks 222, 225 and 228. 
Each block is rectangularly U-shaped, and exch inter- 
connects two terminals with the base of the U. Block 
222 has terminals 2222 and 222%, block 225 has termi- 
nals 225a and 225b, and block 228 has terminals 228c 
and 228d. When insulative disc 230 is part of the rotor, 
as indicated by mechanical linkage 290, it can be seen 
that terminal U 222 creates a pair of gaps with gap ter- 
minals 223 and 224, respectively. Thus, when the volt- 
age on capacitar 216 from charging circuit 219 is of a 
value which will are over the air spaces hetween 222a 
and 223, and between 2225 and 224, the capacitor 216 
wil] discharge into the coil of electromagnet 213 io 
ground. Similarly gap terminal U 225 forms a dual 
spark gap with gap terminals 226 and 227 (o result in 
arc-over when the voltage on capacitor 217, charged 
by charging circuit 220, discharges into the coil of elec- 
tromagnet 214, Also, U-gap terminal 228 with termi- 
nals 228c and 2284, creates a spark gap with terminals 
229 and 230 to discharge capaciter 218, charged by 
charging circuit 221, into coil 215, At the same time, 
rotor coils, 201, 202 and 203 across gaps 2015-204, 
2026-295 and 203c-206 each receives a discharge 
from respective capacitors 207, 208, and 20%. 

When the eleciramagnet coils 213, 214, 215 and 
201, 202, 203 are cnergized, the repulsion action 
causes the rotor assembly to move to position 2 where 
a new simultaneous group of discharges occurs into 
rotor coils 201. 202, and 203 from capacitors 246, 248, 
and 282 across gaps 201a-240, 2025-242 und 
2030-244, Simultancously, because gap-lU-elements 
222, 223 and 228 have also moved to position 2 with 
the rotor assembly, capacitor 261 is discharged through 
electromagnet coil 260, capacitor 265 is discharged 
through electromagnet coil 264, and capacitor 269 is 
discharged through clectromagnet coil 268 in alipn- 


3,890,548 


11 


ment with position 2 of the rotor electromagnet coils, 
thus to cause the rotor electromagnets to move to posi- 
tion 3 where the discharge pattem is repeated now with 
capacitors 247, 249 and 283 discharging through the 
rotor electromagnet coils 201, 202, 203, and the capac- 
itors 263, 267 and 281 discharging respectively 
through stator electromagnet coils 262, 266 and 280. 

After each discharge the charging circuits 219-221 
and 272-277 for the stator capacitors, and 210-212 
and 284-289 for the rotor capacitors, are operated 
continuously from a battery source, as described earlier 
with reference to FIG. 1, to constantly zecharge the ca- 
pacitors to which each is connected. Those versed in 
the art will appreciate that, as each capacitor dis- 
Charges across an associated spark gap, the resulting 
drop in potential across the gap renders the gap an 
open circuit until such time as the capacitor can re- 
charge to the arc-over level of the gap. This recharge 
to a discharge potential accurs before a rotor element 
arrives at the next position in question. 

The mechanical schematic diagram of FIG. 17 fur- 
ther clarifies the operation of the spark-gap discharge 
programming system. A forward disc 236 of an electri- 
cally insulative material, has thereon the set of U- 
shaped gap terminal connectors previously described. 
These are positioned at 0°, 120° and 240° respectively. 
In FIG. 17, schematic representations of the position of 
the coil and capacitor arrangements at the start of a 
cyele are shown to correspond to the description here- 
inabove with reference to FIG. 18. Accordingly, the 
coil and capacitor combinations 213/216, 214/217, 
and 215/218 are shown connected with their gap termi- 
nals, respectively, 223/224, 226/227 and 229/230. On 
the rotor coil and capacitor connection three separate 
discs 291, 292 and 293 are shown, each with a single 
gap terminal The discs 291-293 are rotated so as to 
position their respective gap terminals 2014, 2025 and 
203c at 120° increments, with the 0% position corre- 
sponding to the (^ position of U-gap terminal 222 on 
disc 230. 

Representative gap terminals are shown about the 
peripheries of discs 230, 291—293 to clearly indicate 
how, as the discs turn in unison, the gap alignments cor- 
respond so that three rotor coil/eapacitor positions al- 
ways line up with three stator coil/capacitors at 120° 
intervals about the rotary path, producing an alignment 
every 40°, there being nine stator coils. Thus there are 
three simultaneous discharges into stator cotls and 
three into rotor coils at each 40° position, Nine posi- 
tions displaced 40° apart provide a total of 27 discharge 
points for capacitors into the rotor coils and 27 dis- 
charge points for capacitors into the stator coils in one 
revolution. 

It will be understood that, as illustrated in FIGS, 17 
and 18, nine individual electromagnet coils are shown 
in the stator and three in the rotor, in order to show in 
its simplest form how the three rotor electromagnets 
are stepped forward from alignment with three of the 
stator electromagnets, when the appropriate spark gaps 
are in alignment, to effect the discharge of capacitors 
through juxtaposed pairs of rotor/stator electromag- 
nets. The repulsion moves the rotor electromagnet 
from the stator electromagnet to the next alignment po- 
sition advanced at an arc of 40° from the preceding 
alignment position. In the interval until another rotor 
electromagnet, 120° removed, is aligned with the stator 
electromagnet that had just been excited, the associ- 
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ated capacitor is recharged to a potential which will 
cause the spark gap to break down to produce another 
discharge of thís capacitor on the next revolution, Thus 
the rotor moves from one position ta the next, with ca- 
pacitor discharges occurring each 40" of rotation, a 
tota! of nine per revolution. It should be obvious that, 
with other rotor/stator combinations, the number of 
electromagnet coincidences and spark-gap discharges 
will vary, For example, with the coii pairs shown in 
FIGS. 4 through 8, a total of 27 discharges will occur. 
Alihough there are 18 stator electromagnets and three 
rotor electromagnets, the discharge pattern is deter- 
mined by the specific spark gap arrangement. 

The totor/stator configuration of FIGS, 3 and 8, in- 
volving the major and minor pairs of electromagnets 
such as 852 and 104a (the terms "minor" and "major" 
referring to the difference in size of the elements), in- 
clude nine pairs of eleciromagnets in the stator, such as 
104a, with three electromagnet pairs of the rotor, such 
as 854, Because of the 131% separation between the 
major and minor electromagnets in the rotor pair 856, 
with the same separation of minor and major electro- 
magnets of the stator patr 104a, the sequence of rota- 
tion and discharge described above, with respect to the 
illustrative example of FIG. 5, involves the following: 

L A minor element 117 of stator pair 104a is aligned 
with the minor element 91 of rotor pair 852. On the dis- 
charge, this moves the rotor ahead 13%”, 

2. The major rotor element 122 of the pair 854 now 
13 ahgned with the major stator element 1205 of the 
next stator electromagnet pair, in the stator array as 
shown in FIG. 6. On the discharge, the rotor moves 
ahead 135°, 

3. This brings the minor rator electromagnet 91 into 
alignment with the major stator electromagnet 120b of 
pair 1044, and the major electromagnet 122 (just dis- 
charged) of pair 852 into alignment with minor electro- 
magnet 1175 of pair 1044, and the rotor spark gap 
ements into alignment with a different position of gap 
Clements connected with capacitors not discharged in 
the previous position of the rotor. It should be remem- 
bered at this point that tr is the positioning of a rotat- 
able spark gap array, similar to that illustrated in FRGS- 
17 and 18, which controls the time of discharge of ca- 
pacitors connected to these gap terminals. Therefore, 
any electromagnet can be energized twice successively 
from separate capacitors a$ the rotor brings appropri- 
ate eap terminals into alignment with the coil terminals 
ofa particular electromagnet. 

Thus, although major electromagnet 1206 of pair 
1044 has just been energized as described above, it can 
now be energized again along with minor rotor electro- 
magnet 91 in step 3, hecuuse the rotor moved lo a now 
set of terminals of the spark gap arrays connected with 
capacilors not yet discharged. These capacitors now 
discharge through rotor electromagnet 91 and stator 
clectromagnet 1205, causing rotor to move ahead ar- 
other §344°, thus again aligning two minor electromag- 
nets again, these being 1175 of stator pair 164d and 91 
of rotor pair 88a. The rotor has now moved 40° since 
step 1 above. The sequence is repeated, and it is to be 
noted that at each 1318? step, the discharges rotate the 
rotor another 13%, There are 27 steps per revolution 
with nine stator coil pairs. The discharge sequence is 
not uniform, as is shown in Table E In the stator, three 
major electromagnets 120° apart are energized twice in 
sequence followed by a hiatus of one step while three 
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minor electromagneis of the stator, 120° apart, are en- 
ergized during the hiatus. In the rotor the major elec- 
tromagnrets are energized during a hiatus step following 
two minor electromagnet energization steps, A total of 
27 energizations ate thus accomplished in the nine s 
pairs of coils of the stator. 

In Table I, the leftmost column depicts the location 
of each rotor arm 85, 86, 87 at an arbitrarily sctected 
step No. 1 position, For example, in step 1 roter arm 
85 has a minor stator and minor rotor electromagnetin 10 
alignment for capacitors to discharge through them si- 
multanecusly at the 1315" position, 


TABLE I 


CAPACITOR DISCHARGE SEQUENCE FOR ONE REVOLUTION E 


OF ROTOR IN SYSTEM OF FIGS. 5 ANDE 


Rotor Stator 
Step Nn. Electro- Electro- 
Rotor Arm Rotor magnet magnet 
Ar RA 85 Angle Minor Major Minor Major 
[14] i 17 131137 x x 20 
LL z 20 26 23 x x 
12 3 21 age x * 
13 4 22 53 113° x x 
la 5 zi £6 273° x x 
15 Ir 24 Bo" A x 
16 i 25 933 173" x x 25 
17 4 26 106 2/9" & x 
18 Y 27 120° x x 
19 10 1 133 173° x x 
20) [$] 2 146 213° x EI 
21 12 3 160° a * 
22 t3 4 173 pu x x 
23 14 3 [Ba 213° x 4 30 
24 15 Å anne x x 
15 16 7 213 01/6 x x 
26 17 E inim x a 
27 1R 9 HP x x 
1 19 102753 13° x x 
2 20 n 256 2/3? x x 
3 M 1l: 230° x x 35 
4 22 13 203 1/3" k x 
5 23 T4 306 2/3" x x 
5 24 IS 320° E x 
7 25 ib 333 [2 x K 
B 26 17 346 2/30 x x 
y 27 18 Jan? x x 


ac 


Similarly, in step 1 rotor arm 86 is at the 13346" posi- 
tion with a minor rotor and minor stator electromagnet 
in alignment for discharge. Simuitaneously, rotor arm 
87 is at the 25314? position with a minor reior and 
minor stator in alignment for capacitor discharge there- 
through. The other steps of the sequence are apparent 
from Table I, for each position of the three rotor arms 
at amy step and the juxtapositions of respective stator 
and rotor electromagnet elements at that position. sp 

In the simplified motor arrangement shown in sche- 
matic form in Fifi. 18, with single electromagnet con- 
figuration the alignment is uniform and the discharge 
sequences follow sequentially. 

As hereinbefore mentioned, a change in speed is ef- 
fected by displacing the stator spark gap terminals on 
the rotor (shown at 236 in FIGS. 17 and 18) cither 
counter-clockwise or clockwise 636° so that the dis- 
charge position of the stator electromagnets is dis- 
placed 634° either clockwise or counter-clockwise of a 
rotor electromagnet at the time of discharge. Referring 
to FIGS. 11 to 15, the simultaneous discharge of sp- 
lected capacitors into the clectromagnets so displaced 
results in a deceleration at the time the rotor electri 
magnet is just approaching the associated stator, or an 
acceleration if the rotor clectromagnet is just leaving its 
associated stator electromagnet. In each event, there is 
a repulsive reaction between the stator and rotor elec- 
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tramagneis, so that if the rotor is approaching the sta- 
tor, there is a slow-down and if the rator is receding 
from the stator there is à speed-up. 

Referring to FIG. 11, clutch mechanism 304 about 
shaft Eli is operated electromagnetically in conven- 
tional manner to displace the spark-gap mechanism 
236 which is operated normally in appropriate match- 
ing alignment with the rotor spark-gap discs 291, 292, 
293, Clutch 304 has a fixed drive element 311 contain- 
ing an electromagnetic drive eoi] (not shown) and a 
motor element 310 which, when the electromagnetic 
drive coil is energized, can be operated by a direct cur- 
rent. The operation of motor element 310 brings into 
operation spark gap elements 224r, 223r or 223f, 224f 
of the system shown in FIGS. 4, 5 and 8, us illustrated 
in FIG. 19. 

The fixed stator coil spark pap terminal pairs 223, 
224 and 266, 267 are arrayed about a cylindrical frame 
322 which is fabricated in insulative material, In the il- 
lustrative example of FIGS. 17 and 18, there are nine 
such spark gap terminal pairs about the periphery of 
eylinder frame 324. In the engine of FIGS. d to 8, à 
total of 27 such spark gap pairs are involved. in addi- 
tion, although not shown in the drawing, there are also 
pairs of terminals, such as 223+ or f, 224r or fand 266r 
or f. 267r or f, displaced 624° on either side of the pairs 
223, 224 or 266, 267 and all other pairs in the spark 
gap array, the letters r and f denoting "retard" and 
"faster," The latter displaced pairs of used in the con- 
trol of speed of the engine rotor. The displaced pairs 
not shown are involved with the operation of cluth 304, 
the speed changing control element. 

Clutch 304 is associated with shaft 111 in that the 
movable element 310 draws clutch disc element 316 on 
shaft IE away trom clutch disc element 322 when en- 
erpized by a voltage of appropriate polarity applied to 
its motor electromagnet JEL, Such clutch. drives are 
well known in the art. 

The clutch mechanism 304 of FIGS. 11 and 19, when 
net energized is in the configuration shown in FIG, 11, 
The energized configuration of clutch 364 is not specif- 
ically illustrated. Upon energization, spark-gap element 
232 on disc 236 is displaced rightward. as viewed im 
FIG. 1i, by broken lines Z36X, into alignment with the 
positions of fixed spark-gap terminals 2235, 224f and 
267r, 266r. When the disc is in position 236X, the flat- 
tened edge 332 of pin 336 in disc 325 rides on surface 
350 of disc 322, Normally, the flattened edges 351 of 
pins 330 are engaged against the lat edge 342 in recess 
331 of disc 322, Fhe displacement of disc 322 on shaft 
111 is effected by the action of clutch 304 against 
spring 314 (FIG. 13). An clectric switch (not shown) 
of clutch mechanism 364 energizes it from a des power 
source, and has two positions, one for deceleration and 
one for acceleration. In either position, clutch 304 is 
engaged to pull cluich disc 322 from clutch disc 325, 
momentatily, For the decelerate or the accelerate pusi- 
tion, the displaced alignment of spark gap elements 222 
is with the 224f, 223f and the 22dr, 223r spark gap ter- 
minal elements. However, only the 2247, 223/ spark- 
gap elements are switched into operation with appro- 
priate capacitors for the accelerate position, while in 
the decelerate position only the 2237 and 224r spark- 
gap elements are switched into the circuit with their as- 
sociated capacitors. 

Of course, when insulative disc 236 is displaced by 
clutch 364, its gap terminals 222, 223 and 228 (FIGS. 
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14 and 18) are all displaced into the alignment position 
of 236X so as to engage the r and lines of fixed spark 
gap elements, Although the accelerate and decelerate 
positions of disc 236 are the same, it is the switching 


into operation of the 223, 224 or 266, 267 exemplary 5 


ror f pairs of terminals which determine whether speed 
up or slow down action of the rotor will occur. 

The momentary displacement of clutch disc 322 
from clutch dise 325 results in rotation of disc 325 
about disc 322 through an angle of 120*. The detent 1 
ball and spring mechanism 320, 321 in disc 325 posi- 
tions itself between one detent dimple 328 and a suc- 
ceeding one 328 at à position 120? away on disc 325. 
As stated, flat 332 of pin 330 rides on surface 350 of 
dise 322, aud pin 330 leaves the pin-holding groove ! 
331/332 along ramp 333 in dise 322 during the mo- 
mentary lifting of disc 322 by clutch 304. Pin 330 falls 
back into the next groove 331 at a point 120° further 
on about dise 322, Pin 330 falla into place in groove 
331 on camp 334. Pins 330 are rotatable in their sock- 2 
ets: 353, so that for either clockwise or counter- 
clockwise rotation, the flat 351 will engage the fat 352 
by the particular ramp it encounters, 

The deceleration ur acceleration due to the action of 
clutch 304 thus occurs within a 120? interval of rota- 2 
tion of disc 325. Disc 322 during this interval may only 
move a fraction of this arc. 

There has been described hereinabove an clectromo- 
tive engine system wherein at least onc electromagnet 
is in a fixed position and a second electromagnet of 3 
similar configuration is juxtaposed with it in à magnetic 
polarity relationship such that, when the cores of the 
electromagnets are energized, the juxtaposed core 
faces repel one another, One core being fixed and the 
second core being free to move, any attachments to the 
second electromagnet core will move with it. Hence, if 
a plurality of fixed cores are positioned about a circular 
confining housing, and, within the housing, cores on a 
shuft are free to move, the shaft is rotationally urged 
cach time the juxtaposed fixed and rotatable cores are: 
in alignment and energized. Both the fixed and the 
movable cores are connected Lo spark gap terminal ele- 
ments, and the associated other terminal elements of 
the spark gaps are connected to capacitors which are 
changed to a high voltage from pulsed unipolar signal 
generators, These capacitors are discharged through 
the electromagnets across the spark gaps. By switching 
selected groups of capacitors into selected pairs of 
spark gap elements displaced from the normal uni- 
formly positioned elements for discharge through the 
electromagnets, the rotor of the circular array systems 
is accelerated and decelerated. 

By confining a fixed electromagnet array tn a linear 
configuration with a lincarly movable electromagnet to 
which a working tool is attached, exciting the juxta- 
posed pairs of electromaguets by capacitor discharge 
results in the generation of linear force for such tools 
as punch presses or for discharging projectiles with 
considerable energy. 

The inventor claims; 

1. An electric engine comprings: 

a housing; 

an array of electromagnets uniformly spaced in said 

housing to form a stator; 

a rator cage on a shaft journaled in and votatabla 

within said housing and within said stator, said 
rotor cage having thereon a spaced array of elec- 
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tromagnets similar to said stator electromugnets 
and in number comprising an integral fraction of 
the number of electromagnets in said stator array; 
each of the electromagnets of said stator and of said 
rotor having a magnetizable core of particular con- 
figuration and each being wound with a coil such 
that a pulse of unidirectional electric current 
through said coil magnetizes the respective core 
thereof to a particular magnetic polarity, and the 
faces of rotor cores juxtaposing selected stator 
cores are magnetized to the same polarity, the jux- 
taposed cores thereby tending to repel ong an- 
other, one lead of each of the stator and rotor coils 
being connected to à common terminal, the other 
lead of each of said coils being connected to a gap 
terminal, the gap terminals af said rotor coils being 
on the rotor and equal in number to the number of 
coils therean and matching the positions of said 
rotor electromagnels thereon, the gap terminals of 
said stator being equal in number to the number of 
coils on the stator and disposed uniformly about 
said stator to match the positions of said stator 
electromagneis within said housing; 

a first array of capacitors each having a terminal in 
common with the common coil terminal of said sta- 
tor electromagnets, and each capacitor having its 
other terminal connected to a gap terminal arrayed 
adjacent the gap terminal of an electromagnet as- 
sociated therewith; 

à second array of capacitors, each having a terminal 
in common with said common terminal of said 
rotor electromagnet coils but equal in number to 
the number of capacitors in said stator array, the 
other terminals of said capacitors in said second 
array hcing connected to gap terminals arrayed 
about said housing so as lo be in axial alignment 
with said stator gap terminal positions and being 
alignahle with said rotor gap terminals as said rotor 
is rotated m said housing and rospective gap termi- 
nals of said rotor coils pass each second array ca- 
pacitor gap terminals at a predetermined gap dis- 
tance; 

gap coupling terminals on said rotor equal in number 
to the number of rator electromagnet coils and po- 
sitioned lo match the rotor electramagnet positions 
on said rotor, the gap coupling terminals being ro- 
tatable with said rotor so as to pass said adjacent 
stator coil and associated stator capacitor gap ter» 
minal at a predetermined distance therefrom; 

a plurality of capacitor charging circuits connected 
respectively across each of said capacitors in both 
said first and said second arrays of capacitors for 
charging each of said capacitors to € predeter- 
mined high d-c potential; 

a first source of unidirectional electric potential con- 
nected to sach of said capacitor charging circuits 
for energizing said charging circuits: and 

a second unidirectional electric potential source gon- 
nected to said electramagnets of said rotor and said 
sister of such polarity as to receive a charge from 
the inverse inductive discharge of the electromag- 
net coils as their fields collapse following the dis- 
charge of each capacitor through a rotor or stator 
electromagnet coil, 

whereby whenever a rotor electromagnet is aligned 
opposite 3 stator electromagnet, the rotor coil gap 
terminal of that electromagnet is opposite an asso. 
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ciated second capacitor array gap terminal, and a 
gap coupling terminal of said rotor is aligned oppo- 
site the stator electromagnet coil gap terminal and 
associated first capacitar gap terminal, the capaci- 
tors discharge the charge thereon across the gaps 
through their associated electromagnet coils to 
Magnetize their respective juxtaposed electromag- 
net cores to cause them to repel one another, thus 
aligning a succeeding pair of roter and stator clec- 
tromagnets for capacitor discharge across their re- 
spective gaps, to cause them to repel one another, 
alignments rotor rotation within the housing con- 
tinuously bringing successive rotor-stator electro- 
magnets mto alignment for discharge of the capaci- 
tors therethrouph to produce rotary motion of the 
rotor on said rotor shaft continuously sa long as en- 
ergy from said first source of unidirectional electric 
potential is applied to said charging circuits to re- 
charge said capacitors after each discharge. 

2. In an electric engine having a rotor comprising 

electromagnetic coil means rotatable within a stator 

cotiprising similar electromagnetic coil means, said 

electromagnetic coil means being polarized for mag- 

netic repulsion; 

capacitor means electrically coupled across succes- 
sive spark gaps to selected ones of said coils of said 
stator and all of the coils of said rotor; 

charging means connected to said capacitor means 
for charging said capacitor means to an electrical 
charge potential sufficient to cause arcing across 
said spark gaps to result in the discharpe of said ca- 
pacitor means through the electromagnetic coils so 
that the cleciromagnetic coil means repel one an- 
other; and 

a unidirectional electric power source connected to 
said charging means to energize said charging 
means lo continue charging said capacitor means 
following each discharge whereby the rotor of said 
engine is maintaincal in rotation by the successive 
discharges of said capacitor means across succes. 
sive spark gaps into said electromagnetic cail 
means. 

3. An electric engine according to claim 2, wherein: 

the charging means inciudes electronic square core 
oscillators connected to said unidirectional electric 
power source and includes step-up means and a 
rectifier to produce a substantial voltage step up 
from the voltage of said power source. 

4. An electric engine according to claim 2, wherein: 

the charging means includes a vibrator connected to 
said power source, and step up transformer and 
rectifier means to provide a high voltage for charg- 
ing said capacitor means. 

5. A motive force producing means comprising: 

at least a first electromagnet means including at least 
one coil wound about à core, 

at least a second electromagnet means including at 
least one coil wound about a core similar ta said 
first core, 

the respective cores being positioned adjacent to one 
another so that the magnetic polarities of the adja- 
cent core surfaces are the same when a unidirec- 
tional electric currcnt 15 passed through the coils, 

at least one capacitor means having onc terminal 
thereof connected to one terminal of both of said 
electromagnet coils, 
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the other terminal of said capacitor means being cun- 
necled to ane terminal of a spark gap means, the 
other terminals of the coils of both said first and 
said second eleetromagnet means being connected 
to the other terminal of said spark gap means, 
at least one unidirectional pulse churgmg means con- 
nected to said capacitor means te charge said ca- 
patitor means to a relatively high potential suffi- 
cient to arc across said-spark gip means at prede- 
termined spacing of said gap terminals, and 

asource of unidirectional potential connected to suid 
charging circuit to energize said charging means, 

wherehy upon application of current from said po- 
tential source to said charging means the succes- 
sivc pulses generated thereby charge said Capacitor 
means to a voltage level sufficient to arc across said 
spark pap means to produce a discharge path for 
Sauf capacitor means through satd coils to cause 
said electromagnet means to repel one another 
with a substantial force. 

6. A motive force producing means according to 
claim 5, wherein: . 

said first electromagnet means is secured m a rela- 

tively stable housing, and said second electromag- 
net means is connected with and freely movable 
relative to suid stable housing, and has utilization 
means connected thereto for performing work 
therewith when said capacitor means discharges 
through said coils of said electromagnet means. 

7. A motive force producing means according to 
claim 6, wherein said utilization means is a motor rotor 
coupled with said second clectromagnet means and 
said first electromagnet means is a stator, 

8. A motive force producing means according, to 
claim 6, wherein said utilization means is a píston at- 
tached to said second electromagnet means and is mow- 
able therewith to produce hammer-like blows when 
said capacitor means discharges through said clecire- 
magnet means. . e. 

9, In an electromotive force generating system as dis- 
closed, means for accelerating or decelerating the mo- 
tion of a force generating system, said means compris- 
ing: 

at least two juxtaposed electromagnetic core ele- 

ments, one fixed and one movable, including coils 
wound thereabout to provide a repulsion tendency 
when said cores arc energized, 
spark gap termimals connected with said coils, 
capacitor means connected with said spark gap ter- 
minals to discharge across said spark gap terminals 
through said coils when a charge of sufficient volt- 
age level appears across said capacitor means, thus 
to energize said juxtaposed electromagnets to in- 
duce said juxtaposed eleciromagnet cores to repel 
one another, 
charging means connected to said capacitors for 
charging them to said sufficient voltage level, and 

selective positioning means coupled with said spark 
gap terminals and with at least said movable elec- 
tromagnet core to cause selective displacement of 
said movable core with respect to said fixed core to 
accelerate or decelerate the motion of the movable 
core relative to the fixed core. 

10. An electromotive force generating system ac- 
cording to claim 9, wherein: 

said juxtaposed electromagnetic cores include a plu- 

tality of fixed cores and a smaller number of mov- 
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able cores, said smaller number being an integral 
fraction of the number of fixed cores, and 

said selective positioning means is an electromag- 
netic clutch coupled with said smaller number of 
movable cores for movement therewith, and in- 
cludes selective displacement means coupled with 
said spark gap terminals connected with selected 
capacitors in said capacitor means and selected 
combinations of coils in said plurality of fixed elec- 
tromagnets. . 

11. The method of generating motive power compris- 
ing the steps of: 

a. positioning similar electromagnets in juxtaposed 
relationship with their respective cores arranged 
for repulsion when said electromugnets are encr- 
gized, . 

b. charging capacitors ta 

“and 

c. discharging said capacitors simultaneously through 
said clectromagnets across spark paps set to break 
down at said relatively high potential, 

thereby to cause said similar electromagnets to repel 
one another with considerable force. . 

12. The method of generating motive power defined 
in claim 11, wherein in said positioning step at least one 
of said electromagnets is maintained in-a fixed position 
and another electromagnet is free to move relative to 
said fixed electromagnet. 

13, The method of generating motive power accord- 
ing to claim 11, wherein: 

the charging step includes the charging of capacitors 
to a relatively high potential from a pulsed unipolar 
source of electric energy. 

14. In an electromagnetic capacitor discharge engine 
including movable eleetromagnets and fixed electro- 
magnets, said movable electromagnets being movable 
into’ polar alignment with said fixed electromagnets, ca- 
pacitor means, means fer charging said capacitor 
means, and means for discharging said charged capaci- 
tor means through said fixed and movable electromag- 
nets to polarize aligned fixed and polarized electromag- 
nets for magnetic repulsion, an acceleration and decel- 
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eration control means comprising: 
first selective means for momentarily delaying the 
discharge of the capacitors until the movable elec- 
tromagnets in sail engine have begun to recede 
from the fixed electromagnets, in order to acceler- 
ate the motion of said movable electromagneis by 
the added impetus of the repulsion, and 

second selective means for momentarily accelerating 

the discharge of the capacitors to occur at a point 
in the mation of the movable electromaynets where 
said movable electromagnets are approaching suid 
fixed electromagnets to decelerate the motion of 
said movable electromagnet by the tendency to 
repel the approaching electromagnet by the fixed 
electromagnet. 

15, An electric engine, comprising: 

fixed electromagnets; Mm 

movable electromagnets movable into alignment 

with said fixed electromagnets; 

capacitor means; 

means for charging said capacitor means; and 

means for discharging said charged capacitor means 

through said fixed and movable electromagnets to 
polarize said aligned fixed and movable electro- 
magnets for magnetic repulsion. 

16. An clectric engine as recited in claim 15, 
wherein: said means for discharging said charged ca- 
pacitor means comprises voltage breakdown switch 
means. 

17. An electric engine as recited in claim X6, 
where: 

said voltuge breakdown switch means includes at 

least one termina] movable with at least one of said 
movable electromagnets for breaking down when 
satd at least one of said movahle electromagnets is 
in alignment with a said fixed electromagnet. 

18. An electric engine as recited in claim 17, 
wherein: ` 

said voltage breakdown switch means comprises a 

spark gap means. 
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[57] ARSTRACT 


Disclosed is an Electrical Driving and Recovery Sys- 
tem for a High Frequency environment, The recovery 
system can be applied to drive present day direct-cur- 


rent or alternating-current loads for better efficiency. It 
has a low-vollage source coupled to a vibrator, a trans- 
former and a bridge-type rectifier to provide a high 
voltage pulsating signal to a first capacitor, Where a 
high-vottage source is otherwise available, it may be 
coupled directly to a bridge-type rectifier, causing a 
pulsating signal to the first capacitor. The first capacitor 
in tum is coupled to a high voltage anode of an eleciri- 
cai conversion switching element tube. The switching 
element tube also includes a low voltage anode which is 
connected to a voltage source by a commutator and a 
switching clement tube. Mounted around the high volt- 
age anode is a charge receiving plate which is coupled 
to an inductive load ta transmit a high voltage dis- 
charge from the switching element tube te the load. 
Also coupled to the load is a second capacitor for stor- 
ing the back EMF created by the collapsing electrical 
field of the load when the current to the load is blocked. 
The second capacitar is coupled to the voltage source. 
When adapted to present day direci-current or alternate 
ing-current devices the load could be a battery or ca- 
pacitor to enhance the productivity of electrical energy. 


8 Claims, 5 Drawing Figures 
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EFFICIENT POWER SUPPLY SUITABLE FOR 
INDUCTIVE LOADS 


BACRGROUND OF THE INVENTION 


1. Field of the Invention 

The present invention relates to an electrical driving 
system and a conversion element, and more particu- 
larly, to a system for driving an inductive load in à 
greatly improved and efficient manner. 

2. Description of the Prior Act 

In the opinion of the inventor, there is no known 
device which provides the conversion of energy from a 
direct-current electric source or an altermating-current 
electric source to a mechanical force based on the prin- 
ciple of this invention. EXAMPLE: A portable energy 
saurce, (1) such as a battery, (2) such as alternating-cur- 
rent, (3) such as the combination of battery and alternat- 
ing-current, may be used with highly improved effi- 
ciency 10 operate a mechanical device, whose output is 
a linear or rotary force, with an attendant increase in the 
useful productive period between external applications 
of energy restoration for the energy source. 


SUMMARY OF THE INVENTION 


The present invention provides a more efficient driv- 
ing system comprising a source of electrical voltage; a 
vibrator connected to the low-voltage source for form- 
ing a pulsating signal; a transformer connected to the 
vibrator for receiving the pulsating signal; a high-volt- 
age source, where available, connected to a bridge-type 
rectifier. or the bridge-type rectifier connected to the 
high voltage pulse output of the transformer; a capaci- 
tor for receiving the voltage pulse output; a conversion 
element having first and second anodes, elecirically 
conductive means for receiving a charge positioned 
about the second anode and an output terminal con- 
nected to the charge receiving means, the second anode 
being connected to the capacitor: 2 commutator con- 
nected to the source of clectrical voltage and to the first 
anode; and an inductive load connected to the output 
terminal whereby a high energy discharge between the 
first and second anodes is transferred to the charge 
receiving means and then to the inductive load. 

As à subcombination, the present invention also in- 
cludes a conversion element comprising a housing; a 
first low voltage anode mounted to the housing, the frst 
anode adapted to be connected to a voltage source; a 
second high voltage anode mounted to the housing, the 
second anode adapted to be connected to a voltage 
source, electrically conductive means positioned about 
the second anode and spaced therefrom for receiving a 
charge, the charge receiving means being mounted to 
the housing; and an output terminal communicating 
with the charge receiving means, said terminal adapted 
to be connected to an inductive load. 

The invention also includes a method for providing 
power to an inductive load comprising the steps of 
providing a voltage source, pulsating a signal from said 
conree; increasing the voltage of said signal; rectifying 
said signal; storing and increasing the signal; conducting 
said signal to a high voltage anode; providing a low 
voltage to a second anode to farm a high energy dis- 
charge; electrostatically coupling the discharge to a 
chargé receiving element; conducting the discharge 1a 
an inductive load; coupling a second capacitor to the 
load; and coupling the second capacitor to the source. 
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It is an aim of the present invention to provide a 
system for driving an inductive load which system is 
substantially more efficient than any now existing. 

Another object of the present invention is to provide 
a System for driving an inductive load which is reliable, 
is inexpensive and simply constructed. 

The foregoing objects of the present invention to- 
gether with various other objects, advantages, features 
and results thereof which will be evident to those skilled 
in the art in ight of thts disclosure may be achieved 
with the exemplary embodiment of the invention de- 
scribed in detail hereinafter and illustrated in the ac- 
companying drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. Lis a schematic circuit diagram of the electrical 
driving svstem. 

FIG. 2 is an elevational sectional view of the electri- 
cal conversion element. 

FIG. 3 is a plan sectional view taken along line 3—3 
of FiG. 2. 

FIG. 4 is a plan sectional view taken along line 4—4 
oP FIG. 2. 

FIG. 5 ts a schematic circuit diagram of the alternat- 
ing-current input circuit. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


While the present invention is susceptible of various 
modifications and alternative constructions, an embodi- 
ment is shown in the drawings and will herein be de- 
scribed in detail. It should be understood however that 
it is not the intention to limit the invention to the partic- 
ular form disclosed; but, on the contrary, the invention 
is to cover all modifications, equivalents and alternative. 
constructions falling within the spirit and scope of the 
invention as expressed in the appended claims. 

There is disclosed herein an electrical driving system 
which, on theory, will convert low voltage electric 
energy from a source such as an clectric storage battery 
to a high potential, high current energy pulse that is 
capable of developing a working force at the inductive 
output of the device that is more efficient than that 
which is capable of being developed directly from the 
energy source. The improvement in efficiency is further 
enhanced by the capability of the device to return that 
portion of the initial energy developed, and not used by 
the inductive load in the production of mechamcal en- 
ergy, to the same or second energy reservoir or source 
for use elsewhere, or for storage. 

This system accomplishes the results stated above by 
harnessing the "electrostatic" or "impulse" energy cre- 
ated by a high-intensity spark generated within a spe- 
cially constructed electrical conversion switching ele- 
ment tube. This element utilizes a low-voltage anode, a 
high-voltage anode, and one or more "electrostatic" or 
charge receiving grids. These grids are of a physical 
Size, and appropriately positioned, as to be compatible 
with the size of the tube, and therefore, directly related 
ta the amount of energy to be anticipated when the 
device is operating. 

The low-voltage anode may incorporate a resistive 
device to aid m controlling the amount of current 
drawn from the energy source. This low-voltage anode 
18 connected to the energy source through a mechanical 
commutator or a solid-state pulser that controls the 
timing and duration of the energy spark within the 
element. The high-voltage anode is connected to a high- 
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voltage potential developed by the associated circuits. 
An energv discharge occurs within the element when 
the external control circuits permit. This short duration, 
high-voltage, high-current energy pulse is captured by 
the "electrostatic" grids within the tube, stored momen- 
tarily, then transferred 10 the inductive output load. 

The increase in efficiency anticipated in converting 
the electrical energy to mechanical energy within the 
inductive load is attributed to the atilization of the most 
optenisn timing in introducing the electrical energy to 
the load device, for the optimum period of timc. 

Further enhancement of energy conservation is ac- 
complished by capturing a significant porion of the 
energy generated by the inductive load when the useful 
energy field is collapsing. This energy is normally dissi- 
pated in load losses thal are contrary to the desired 
energy utilization, and have heretofore been accepted 
because no suitable means had been developed to har- 
ness this energy and restore if lo a suitable energy stor- 
age device. 

The present invention is concerned with two con- 
cepts or characteristics, The first of these characterisucs 
is observed with the introduction of an energizing cur- 
rent through the inductor, The inductor creates a con- 
trary force (counter-electromative force or CEMF} 
that opposes the energy mtroduced into the inductor 
This CEMF increases throughont the time the intro- 
duced energy is increasing. 

In normal applications of an alternaring-curreni to an 
inductive load for mechanical applications, the useful 
work pf the inductor is accomplished prior to terminat- 
ing the application of energy. The excess energy applied 
is thereby wasted. 

Previous attempts to provide energy inputs to an 
inductor of time durations limited to that period when 
the optimum transfer of inductive energy to mechanical 
energy is occuring, have been limited by the ability of 
any such device to handle the high current required to 
optimize the energy transfer. 


The second characteristic 15 observed when the ener- : 


ging current is removed from the indueror. As che 
current is decreased, the inductor generates an EMF 
that opposes the removal of current or, in other words, 
produces an energy source at the output of the inductor 
chat simulates the original energy source, reduced by 
thc actual energy removed from the circuit by the mer 
chanical load. This "regenorated", or excess, energy has 
previously been lost due to a failure to provide a storage 
capability for this energy. 

In this invention, a high-voltage, high-current, short 
duration energy pulse is applied to the inductive load by 
the conversion element. This element makes possible 
the use of certain of that energy impressed within an are 
across a spark-gap, without the resultant deterioration 
of circuit elements normally associated with high en- 
ergy electrical arcs. 

This invention also provides for capture af a certain 
portion of the energy induced by the high mductive 
kick produced by the abrupt withdrawal of the intro- 
duced current. This abrupt withdrawal of current 15 
anendant upeg the termination of the stimulating arc. 
The voltage spike so created is imposed upon a capaci- 
tor that couples the attendant current 10 a secondary 
energy storage device. 

A novel, but not essential, circuit arrangement pro- 
vides for switching the energy source and the energy 
storage device, This switching may he so arranged as to 
actuate automatically at predetermined times. The 
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switching may be at specified periods determined by 
experimentation with a particular device, or may be 
actuated by some control device that measures the rela- 
tive energy content of the two energy reservoirs, 

Referring now te FlG. 1, the system 10 will be de- 
scribed in additional detail. The potentia] for the high- 
voltage anode, 12 of the conversion element 14 ts devel- 
oped across the capacitor 16. This voltage is produced 
by drawing a low current from a battery source 18 
hrough the vibrator 20. The effect of the vibrator is to 
create a pulsating input to the transformer 22. The turns 
ratio of the transformer is chosen to optimize the volt- 
ape applied to a bridge-type rectifier 24. The output of 
the rectifier is then a series of high-voltage pulses of 
madest current. When the available source is already of 
he high voltage, AC type, it may be coupled directly to 
the bridge-type rectifier. 

By repetitious application of these output pulses from 
hc bridge-type recritier to the capacitor 16, a high-volt- 
age, high-level charge is built up on the capacitor. 

Control of the conversion switching clement tube is 
maintained by a commutator 26. A series of contacts 
maunted racially about a shaft, or a solid-state switch- 
ing device sensitive to time or other variable may be 
used for this control clement. A switching element tube 
type one-way energy path 28 is mtroduced between the 
commutator device and the conversion switching ele- 
ment tube to prevent high energy arcing at the commu- 
tator current path. When the switching element tube is 
closed, current from the voltage source 18 is routed 
through a resistive element 30 and a low vollage anode 
32. This causcs a high energy discharge between the 
anodes within the conversion. switching element tube 
14. 

The energy contem of the high energy pulse is sles- 
trostalically coupled Lo the conversion grids 34 of the 
conversion clement. This electrostatic charge is applied 
through an output terminal 60 (FLG. Z) across the doad 
inductance 35, inducing a strong electromagnetic field 
about the inductive load. The intensity of this eleciro- 
magnetic field is determined hy the high electromotive 
porential developed upon the electrostatic gnds and the 
very short ime duration required to develop the energy 
pulsa. 

If the inductive load is coupled magnetically to a 
mechanical load, a strong initial torque is developed 
that may be efficiently utilized to produce physical 
work. 

Upon cessation of the energy pulse (arc) within the 
conversion switching element tube the inductive load is 
decoupled, allowing the electromagnetic field about the 
inductive load to collapse. The collapse of this energy 
field induces within the inductive load a counter EMF. 
This counter EMP creates a high positive potential 
across a second capacitor which, in torn, is induced into 
the second energy storage device or battery 40 as a 
charging current. The amount of charging current 
available to the battery 40 is dependent upon the initial 
conditions within the circuit at the time of discharge 
within the conversion switching element tube and the 
amount of mechanical energy consumed by the work 
load. 

A spark-gap protection device 42 is included in the 
Circuit to protect the inductive load and the rectifier 
elements from unduly large discharge currents. Should 
the potentials within the circuit exceed predetermined 
values, fixed by the mechanical size and spacing of the 
elements within the protective devicc, the excess en- 
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ergy is dissipnted (bypassed) bv the protective device to 
the circuit common (electrical ground). 

Diodes 44 and 46 bypass the excess overshoot gener- 
ated when the “Energy Conversion Switching Element 
Tube” is triggered. A switching element 48 allows gi- 
ther energy storage source to be used as the primary 
energy source, while the other battery is used as the 
energy retrieval unit. The switch facilitates interchang- 
ing the source and the retrieval unit at optimum inter- 
vals to be determined by the utilization of the conver- 
sion switching element tube. This switching may be 
accomplished manually or automatically, as determined 
by the choice of switching element from among a large 
variety readily available for the purpose. 

FIGS. 2, 3, and 4 show the mechanical structure of 
thc conversion switching element tube 14, An outer 
housing 50 may be of any insulative material such as 
glass. The anodes 12 and 22 and grids 34a and 345 are 
firmly secured by nonconductive spacer material 54, 
and 56. The resistive element 40 may be introduced into 
the low-voltage anode path to control the peak currents 
through the conversion switching element tube. The 
resistive element may be of a piece, or it may be built of 
one or more resistive elements lo achieve the desired 
result, 

The anode material may be identical for each anode, 
or may be of differing materials for each anode, as dic- 
tated by the most efficient utilization of the device, as 
determined by appropriate research at the time of pro- 
duction for the intended use. 

The shape and spacing of the clecirostatic grids is 
also susceptible to variation with application (voltage, 
current, and energy requirements). 

it is the contention of the inventor that by judicious 
mating of the elements of the conversion switching 
element tube, and the proper selection of the compo- 
nents of the circuit elements of the system, the desired 
theoretical results may be achieved, It is the inventor's 
contention that this mating and selection process 14 well 
within the capabilities of intensive research and devel- 
opment technique. 

Let it be stated here that substituting a source of 
electric alternating-current subject to the required cur- 
tent and/or voltage shaping and/or timing, either prior 
to being considered a primary energy source, of there- 
after, should not be construed to change the described 
utilization or application of primary energy in any way. 
Such energy conversion is readily achieved by any of a 
multitude of well established principles. The preferred 
embodiment of this invention merely assumes optimum 
utilization and optimum benefit from this invention 
when used with portable energy devices similar in prin- 
ciple to the wet-cell or dry-cell battery. 

This invention proposes ta utilize the energy con- 
tained in an internally generated high-voltage electric 
spike (energy pulse) to electrically energize an induc- 
tive load: this inductive load being then capable of con- 
verting the energy so supplied into a useful electrical or 
mechanical output. 

lo operacion the high-voltage, short-duration electric 
spike is generated by discharging the capacitor 16 
across the spark-gap iu the conversion switching ele- 
ment tube. The necessary high-voltage potential is 
stored on the capacitor in incremental, additive steps 
from the bridge-type rectifier 24, 

When the energy source is a direct-current electric 
energy storage device, such as the battery 12, the input 
to the bridge rectifier is provided by the voltage step-up 
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transformer 22, that is in turn encrgized from the vibra- 
tor 20, or solid-state chopper, or similar device to prop- 
eriy drive the transformer and rectifier circuits. 

When the energy source is an alternating-current, 
switches 64 disconnect transformer 22 and the input to 
the bridge-Lype rectifier 24 1$ provided by the voltage 
step-up transformer 66, that is in turn energized from 
the vibrator 20, or solid-state chopper, or similar device 
to properly drive the transformer and rectifier circuits, 

The repetitions output of the bridge rectifier incre- 
mentally increases the capacitor charge toward its max- 
imum. This charge is electrically connected directly to 
the high-voltage anode 12 of the conversion switching 
element tube. 

When the low-voltage anode 32 is connected to a 
source of current, an arc is created in the spark-gap 
designated 62 of the conversion switching element tube 
equivalent to the potential stored on the high-voltage 
anode, and the current available from the low-voltage 
anode, Because the duration of the arc is very short, the 
instantaneous voltage, and instantaneous current may 
both be very high. The instantaneous peak apparent 
power is therefore, also very high. Within the conver- 
sion switching element tube, this energy is absorbed by 
the grids Me and 346 mounted circumferentially about 
the interior of the tube, 

Control of the energy spike within the conversion 
switching element tube is accomplished by a mechani- 
cal, or solid-state commutator, that closes the circuit 
path from the low-voltage anode to the current source 
at that moment when the delivery of energy to the 
Output load is most auspicious. Any number of standard 
high-accuracy, variable setting devices are available for 
this purpose. When control of the repetitive rate of the 
system's output is required, it is accomplished by con- 
trollihg the time of connection at the low-voltage an- 
ode. 

Thus there can be provided an electrical driving 
system having a low-voltage source coupled to a vibra- 
tor, a transformer and a bridge-type rectifier to provide 
a high voltage pulsating signal to a first capacitor. 
Where a high-voltage souree is otherwise available, it 
may be coupled direct to a bridge-type rectifier, causing 
a pulsating signal to a first capacitor. The capacitor in 
turn is coupled to a high-voltage anode of an electrical 
conversion switching element tube. The element also 
includes a low-voltage anode which in turn is con- 
nected to a voltage source by a commutator, a switch- 
ing element tube, and a variable resistor. Mounted 
around the high-voltage anode is a charge receiving 
plate which in turn is coupled to an inductive load ta 
transmit a high-voltage discharge from the element to 
the load, Also coupled to the load is a second capacitor 
for storing the back EMF created by the collapsing 
electrical field of the load when the current to the load 
is blocked. The second capacitor in turn is coupled to 
the voliage source. 

What is claimed is: 

1. An electrical driving system comprising: 

a source of electrical voltage; 

a vibrator connected to said source for forming a 

pulsating signal; 

a transformer connected to said vibrator for receiving 

said pulsating signal; 

a rectifier connected to said transformer having a 

high-voltage pulse output; 

a capacitor for receiving said voltage pulse output; 
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a conversion switching element tube having first sud 
second anodes, electrically conductive means for 
receiving a charge positioned about saml second 
anode and an output terminal connected to said 
charge receiving means, said second anode being 
counecied lo said capacitor, 

a commutator connceted La said source of electrical 
voltage and to said first anode; and 

an inductive load connected to said output terminal 
whereby a high energy discharge berween sand first 
and second anodes is transferred to said charge 
Tecelving means and then to said inductive load 

2. A system as claimed in clam 1, including 

à second capacitor for receiving a charge frem said 
load. 

3. A system as claimed in clam 2, including 

a switching element tube positioned in series between 
said commutator and said first anode. 

4, A system as claimed in claim 3, including 

à second source af voltage and a switch for receiving 
a signal fram said second capacitor. 

5. A system as claimed in claim 4 wherein: 

said conversion switching element tube includes a 
resistive element in series with said first anade; and 

said charge receiving means ts tubularly shaped. 
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6. A system as in claim I wherein said source com- 
prises a direct current source and wherein said system 
further comprises: 

a source of alternating current; and 

a switch means for selecting said direct-current or 

said alternating-current power source as input to 
said rectifier, 

7. A system asin claim 1 wherein said rectifier com- 
prises a hridge-type rectifier. 

B. A method for providing power to an inductive load 
comprising the steps of 

providing a voltage source; 

pulsating a signa] from said source; 

increasing the voltage of said signal; 

rectifying said signal; 

storing and increasing said signal: 

conducting said signal to a high-voltage anode; 

providing a low-voltage to a second anode to form a 

high energy discharge: 

electrostatically coupling said discharge to a charge 

receiving element; 

conducting said discharge to an inductive load; 

coupling a second capacitor to said load; and 


coupling said capacitor to said source. 
x * = - + 
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[57] ABSTRACT 


Disclosed is an electrical driving and recovery system 
for a high frequency environment. The recovery system 
can be applied to drive present day direct-current or 
alternating-carrent loads for better efficiency. It has a 
low-voltage source coupled to a vibrator, a transformer 
and e bridge-type rectifier to provide a high voltage 
pulsating signal to a first capacitor. Where a high-volt- 
age source is otherwise available, it may be coupled 
directly to a bridge-type rectifier, causing a pulsating 
signal to the first capacitor. The first capacitor in turn is 
coupled to a high voltage anode af an electrical conver- 
sion switching element tube. The swilching clement 
tube also includes a low voltage anode which is con- 
nected ta a voltage source by a commutator and a 
switching element tube. Mounted around the high volt- 
age anode is a charge receiving plate which is coupled 
ta an inductive load to transmit a high voltage dis- 
charge from the switching, element tube to the load. 
Also coupled to the load is a second capacitor for stor- 
ing the back EMF created by the collapsing electrical 
field of the load when the current to the Joad is blocked. 
The second capacitor is coupled to the voltage source. 
When adapted to present day dircet-current or alternat- 
ing-current devices the load could be a battery or ca- 
pacitor to enhance the productivity of electrical energy. 


4 Claims, 5 Drawing Figures 
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EFFICIENT ELECTRICAL CONVERSION 
SWITCHING TUBE SUITABLE FOR INDUCTIVE 
LOADS 


This is a division of application Ser. No. 662,339, Filed 
Oct. 18, 1984, now US, Pat. No. 4,595,973. 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 

The present invention relates to an electrical driving 
sydem and a conversion element, and more parlicu- 
larly, to a system for driving an inductive load in a 
greatly improved and efficient manner. 

2. Description of the Prior Act 

In the opinion of the inventor. there is no known 
device which provides the conversion of energy from a 
direct-current electric source or an alternating-corrent 
electric source to a mechanical force based on the prin- 


ciple of this invention. EXAMPLE: A portable energy 2 


source, (1) auch as a battery, (2) such as allermating-cur- 
rent, (3) such as the cambination of battery and alternat- 
ing-current, may be used with highly improved effi- 
ciency to operate a mechanical device, whose output is 
a linear or rotary force, with an attendant inerease in the 
useful productive period between external applications 
of energy restoration for the energy source, 


SUMMARY OF THE INVENTION 


The present invention provides a mare efficient driv- 
ing system comprising a source of electrica] voltage; a 
vibrator connected to the low-voltage source for form- 
ing a pulsating signal; a transformer connected to the 
vibrator for receiving rhe pulsating signal; a high-vnlt- 
age source, where available, connected to a bridge-type 
rectifier; ar the bridge-type rectifier connected to the 
high voltage pulse output of the transformer; a capaci- 
tor for receiving the voltage pulse output; a converston 
element having first and second anodes, electrically 
conductive means for receiving a charge positioned 
about the second anode and an output terminal con- 
nected to the charge recciving means, the second anode 
being connected 10 the capacitor; à commutator con- 
nected to the source of electrical voltage and to the first 
anode; and an mductive load connected to the output 
terminal whereby a high energy discharge between the 
first and second anodes is transferred to the charge 
receiving means and then to the inductive load. 

As a sub-combination, the present invention also in- 
cludes a conversion element comprising a housing; a 
first low voltage anode mounted to the housing, the first 
anode adapted to be connected to a voltage source; a 
second high volrage anode mounted to the housing, the 
second anode adapted to be connected to a voltage 
source, electrically conductive means positioned about 
the second anode and spaced therefrom for receiving a 
charge, the charge receiving means being mounted to 
the housing; and an output terminal communicating 
with the charge receiving means, said terminal adapted 
to be connected to an inductive load. 

The invention also includes a method for providing 
power to an inductive load comprising the steps of 
providing a voltage source, pulsating a signal from said 
source; increasing the voltage of said signal; rectifying 
said signal; storing and increasing the signal; conducting 
said signal 10 a high voltage anode; providing a low 
voltage to a second anode to form a high energy dis- 
charge; electrostatically coupling the discharge to a 
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charge receiving element; conducting the discharge to 
an inductive load; coupling a second capacitor to the 
load; and coupling the second capacitor to the source. 

IL is an aim of the present invention to provide a 
system for driving an inductive load which system is 
subslantially more efficient than any now existing. 

Another object of the present invention is to provide 
a system for driving an inductive load which is reliable, 
is inexpensive and simply constructed. 

The foregoing objects of the present invention to- 
gether with various other objects, advantages, features 
and resulis thereof which will be evident to those skilled 
in the art in light of this disclosure may be achieved 
with ihe exemplary embodiment of the invention de- 
scribed in detail hereinafter and illustrated im the ac- 
companying drawings. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 115 4 schematic circuit diagram of the electrical 
driving system. 

PIG. 2 is an elevational sectional view of the electri- 
cal conversion clement. 

FIG. 3 is a plan sectional view taken along linc 3—3 
of FIG. 2. 

FIG. 4 is e plan sectional view taken along line d—4 
of FIG. 2. 

FIG. 5 is a schematic circuit diagram of the alternat- 
ing-current input circuit. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


While the present invention is susceptible of various 
modifications and alternative constructions, an embodi- 
ment is shown in the drawings and will hercin be de- 
seribed in detail. It should he understood however that 
it is not the intention to limit the invention to the partig- 
ular form disclosed; but, on the contrary, the invention 
is to cover all modifications, equivalents and alternative 
constructions falling within the spirit and scope of the 
invention as expressed in the appended claims. 

There is disclosed herein an electrical driving system 
which, on theory, will convert low voltage electric 
energy from a source such as an electric storage battery 
to & high porential, high current energy pulse that is 
capable of developing a working force al the mductive 
output of the device that is more efficient than that 
which is capable of being developed directly from the 
energy source. The improvement in efficiency is Further 
enhanced by the capability of the device to return that 
portion of the initial energy developed, and not used by 
the inductive load in the production of mechamcal en- 
ergy, to the same or second energy reservoir or source 
for use clacwhere, or for storage. 

This system accomplishes the results stated above by 
harnessing the "electrostatic" or "impulse" energy cre- 
ated by a high-intensity spark generated within a spe- 
cially constructed electrical conversion switching ele- 
ment tube. This element utilizes à low-voltage anode, a 
high-voltage anode, and one or more "electrostatic" ar 
charge recciving grids. These grids are of a physical 
size, and appropriately positioned, as to be compatible 
with the size of the tube, and therefore, directly related 
to the amount of energy ro be anticipated when the 
device is operating. 

The low-voltage anode may incorporate a resistive 
device to aid in controlling the amount of current 
drawn from the energy source. This low-voltage anode 
is connected to the energy source through a mechanical 
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commulaior or a solid-state pulser that controls the 
timing, and duration of the energy spark within the 
element. The high-voltage anode ts connected to a high: 
voltage potential developed by the assoctated circuits. 
An energy discharge occurs within the element when 
the external control circuits permit. This short duration, 
high-voltage, high-current energy pulse is captured by 
the "electrostatic" grids within the tube, stored momen- 
larily, then transferred ro rhe inductive output load. 

The increase in efficiency. anticipated in converting 
the electrical energy to mechanical energy within the 
inductive load is attributed to the utilization of the most 
pptimurr timing in introducing the electrical energy to 
the load device. for the optimum period of time. 

Further enhancement of energy conservation is ac- 
complished by capturing a significant portion of che 
energy generated by the inductive load when the useful 
energy field is collapsing. This energy is normally dissi- 
pated in load losses that sre contrary 16 the desired 
energy utilization, and have heretofore been accepted 
because no suitable means had been developed to har- 
ness this energy and restore it to à suitable energy stor- 
ape device. 

The present invention is concerned with two can- 
cepts or characteristics. The first of these characteristics 
is observed with the introduction of an energizing gur- 
rent through the inductor. The inductor creates a con- 
trary force (counter-eleetromotive force or CEMF) 
that opposes the energy mtroduced into the inductor. 
This CEMF increases throughout the time the intro- 
duced energy is increasing. 

In normal applications of an alternating-current to an 
inductive load for mechanical applications, the useful 
work of the inductor is accomplished prior Lo terrminat- 
ing the application of energy. The excess energy applied 
is thereby wasted. 

Previous attempts to provide energy inputs to an 
inductor of time durations limited to that period when 
the optimum transfer of inductive energy to mechanical 
energy is occuring, have been limiled by the ability of 
any such device to handle the high current required to 
optimize the energy transfer, 

The second characteristic is observed when the ener- 
gizing current is removed from the inductor. As the 
current is decreased, the inductor gencrates an EMF 
that opposes the removal of current or, in other words, 
produces an energy source at the output of the inductor 
that simulates the original energy source, reduced by 
the actual energy removed from the circuit by the me- 
chanical load. This “regeneratod”, or excess, energy has 
previously been lost due ta a failure to provide a storage 
capability for this energy. 

In this invention, a high-voltage, high-current, short 
duration energy pulse is applied to the inductive load by 
the conversion element. This element makes possible 
the use of certain of that energy impressed within an arc 
across a spark-gap, without the resultant deterioration 
of circuit elements normally associated with high en- 
ergy electrical ares. 

This invention also provides for capture of a certain 
portion of the energy induced by the high inductive 
kick produced by the abrupt withdrawal of the intro- 
duced current. This abrupt withdrawal of current is 
attendant upon the termination of the stimulating arc. 
The voltage spike so created is imposed upon a capaci- 
tor that couples the attendant current lo a secondary 
energy storage device, 
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A novel, but not essential, cirevil arrangement pro- 
vides for switching the energy source and the energy 
storage device, This switching may be so arranged as Lo 
actuate sutomalically at predetermined times. The 
swilching may be at specified periods determined by 
experimentation with a particular device, or may be 
actuated hy some control device that measures the rela- 
tive energy content of the Two energy reservoirs. 

Referring now to FIG. 1. the svsiem 10 will be de- 
scribed in additional detail, The potential for ihe high- 
voltage anode 12 of the conversion element 14 is devel- 
oped across the capacitor 16. This voltage is produced 
by drawing a low current from a battery source 18 
through the vibrator 20. The effect of the vibrator is to 
create a pulsating input to the transformer 22. The turns 
ratio of the transformer is chosen to optimize the volt- 
age applied to a bridge-type rectifier 24. The output of 
the rectifier is then a sertes of high-voltage pulses of 
modest current. When the available source is already af 
the high voltage AC type, it may be coupled directly to 
the bridge-iype rectifier. 

By repetitions application of these output pulses from 
the bridge-type rectifier to the capacitor 16, a high-volt- 
age high-level charge is built up on the capacitor. 

Control of the conversion switching element tube is 
mamtained by a commutator 26. A series af contacts 
mounted radially about a shaft, or a solid-state switch- 
ing device sensitive to time or other variable may be 
used for this control element. A switching element tube 
type one-way energy path 28 is introduced between the 
commutator device and the conversion switching ele- 
ment tube to prevent high energy arcing at the commu- 
tator current path. When the switching clement tube es 
closed, current from the voltage source 18 is routed 
through a resistive element 30 and a low voltage anode 
32. This causes a high energy discharge between the 
anodes within the conversion switching element tube 
14. 

The energy content of the high energy pulse is elec- 
trostaticallv coupled to the conversion grids 34 of the 
conversion element. This electrostatic chargc is applied 
through an output terminal #0 (FIG. 2) across the load 
inductance 36, inducing a strong electromagnetic field 
about the inductive load, The intensity of this electro- 
magnetic field is determined by the high electromoiive 
potential developed upon the electrostatic grids and the 
very short time duration required to develop the energy 
pulse. 

If the inductive load is coupled magnetically to a 
mechanical load, a strong initial torque is developed 
that may be efficiently utilized to produce physical 
work. 

Upon cessation of the energy pulse (arc) within the 
conversion switching element tube the mductive load is 
decoupled, allewing the electromagnetic field about the 
inductive load to caliapse. The collapse of rhis energy 
field induces within the inductive load a counter EMF. 
This counter EMF creates a high positive. potential 
across a second capacitor 38 which, in turn, is induced 
into the second energy storage device or battery Was a 
charging current, The amount of charging current 
available to the battery 40 is dependent upon the mitial 
conditions within the circuit at the time of discharge 
within the conversion switching element tube and the 
amount of mechanical energy consumed by the work 
luad. 

A spark-gap protection device 42 is included in the 
Circuit to protect the mductive load and the rectifier 
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elements from unduly large discharge currents, Should 
the potentials within the cirenil exceed predetermined 
values, fixed by the mechanical size and spacing of the 
elements within the protective device, the excess en- 
ergy is dissipated (bypassed) by the protective device to 
the circuit common (electrical ground 

Diodes 44 and 46 bypass the excess overshoor gener- 
ated when che "Energy Conversion Switching Element 
Tube" is triggered. A switching clement 48 allows ei- 
ther energy storage source to be used as the primary 
energy source, while the other battery is used as the 
energy relriewal unit. The switch facilitates interchang- 
ing the source and the retrieval unit at optimum inter- 
vals to be determined by the utilization of the conver- 
sion switching element tube. This switching may be 
accomplished manually or automatically, as determined 
by the choice of switching element from among a large 
variety readily available for the purpose. 

FIGS, 2, 3, and 4 show the mechanical structure of 
the conversion switching clement tube 14, An outer 
housing 50 may be of any insulative material such as 
glass. The anodes 12 and 32 and grids 340 and 345 are 
firmly secured by nanconductive spacer material 34, 
and 56. The resistive element 30 may be introduced into 
the law-vellage anode path to contro! the peak currentis 
through the conversion switching clement tube. The 
resistive element may be of a piece, or it may be built of 
ane or more resistive elements to achieve the desired 
result. 

The anode material may be identical for ¢ach anode, 
or may be of differing materials for each anode, as dic- 
tated by the most efficient utilization of the device, as 
determined by appropriate research at the time af pro- 
duction for the intended use, 

The shape and spacing of the electrostatic grids is 
also susceptible to variation with application (voltage, 
current, and energy requirements). 

It is the contention af the inventor that by judicious 
mating of the elements of the conversion switching 
element cube, and the proper sclection of the compo- 
nents of the circuit elements of the system, the desired 
theoretical results may be achieved. It is the inventor's 
contention that this mating and selection process is well 
within the capabilities of intensive research and devel- 
opment technique. 

Let it be stated here that substituting a source of 
electric alternating-current subject to the required cur- 
rent and/or voltage shaping and/or timing, either prior 
to being considered a primary energy source, or there- 
after, should not he construed to change the described 
utilization or application of primary energy in any way. 
Such energy conversion is readily achieved by any of a 
multitude of well established principles. The preferred 
embodiment of this invention merely assumes optimum 
utilization and eprimum benefit from this invention 
when used with portable energy devices similar in prin- 
ciple to the wet-cell or dry-cell battery. 

This invention proposes ro utilize the energy con- 
lained m an internally generated high-voltage clectric 
spike (energy pulse) to electrically energize an induc- 
live load; this inductive load being then capable of con- 
vetting the energy so supplied into a useful clectrical or 
mechanical output 

In operation the high-voltage, short-duration electric 
spike is generated by discharging the capacitor 16 
across the spark-gap in the conversion switching ele- 
ment tube. The necessary high-voltage potential is 
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stored on the capacilor m incremental, additive steps 
from the bridge-type rectifier 24. 

When the energy source is a direct-current electric 
energy storage device, such as the battery 12, the input 
to the bridge rectifier is provided by the voltage step-up 
Transformer 22, that is in turn energized from the vibra- 
tor 20, or solid-state chopper, or similar device to prop- 
erly drive the transformer and rectifier circuits. 

When the energy source is an aliernating-current, 
switches 64 disconnect transformer 22 and the input ta 
the bridge-type rectifier 24 is provided by the voltage 
step-up transformer 66, that is in turn. energized from 
the vibrator 20, or solid-state chopper, or similar device 
19 properly drive the transformer and rectifier circuits. 

The repetitious output of the bridge rectifier merc- 
mentally increases the capacitor charge toward its max- 
imum. This charge is electrically connected direvily to 
the high-voltage anode 12 of the conversion switching 
clement tube. 

When the low-voltage anude 32 is connected tà à 
source of current, an arc is created in the spark-gap 
designated 62 of the conversion switching element tube 
equivalent ta the potential stared on the high-voltage 
anode, and the current available from the low-voltage 
anode. Because the duration of the arc is very short, the 
instantaneous voltage, and instantaneous current may 
both be very high, The instantancous peak apparent 
power is therefore, also very high. Within the conver- 
sion switching element tube, this energy is absorbed by 
the grids He and 34^ mounted circumferentially about 
the interior of the tube, 

Contre] of the energy spike within the canversion 
switching element tube is accomplished by a mechani- 
cal, or solid-state commutator, that closes the circuit 
path from the low-vollage anode io the current source 
al that moment when the delivery of energy 1o the 
output load is most auspicious. Any number of standard 
high-accuracy, variable setting devices are available for 
this purpose. When contro] of the repetitive rate af the 
systems output is required, it is accomplished by eon- 
trolling the time of connection at the low-voltage an- 
ode. 

Thus there can be provided an electrical driving 
system having a low-voltage source coupled to a vibra- 
tor, a transformer and a bridge-type rectifier to provide 
a high voltage pulsating signal to a first capacitor. 
Where a high-voltage source is otherwise available, it 
may be coupled direct to a bridge-type rectifier, causing 
a pulsating signal to a first capacitor. The capacitor in 
turn is coupled to a high-voltage anode of an electrical 
conversion switching element tube. The element also 
includes a Iow-vollage anode which in turn is con- 
nected lo à voltage source by a commutator, a switch- 
ing element tube, and a variable resistor. Mounted 
around thc high-voliage anode is a charge receiving 
plate which in turn is coupled tà an inductive load to 
transmit a high-voltage discharge from the element to 
the load. Also coupled to the load is a second capacitor 
for storing the back EMF created by the collapsing 
electrical field of the load when the current to the load 
is blocked. The second capacitor m tum is coupled ta 
the voltage source, 

What is claimed is: 

1. An electrical conversion switching element tube 
comprising: 

a closed insulative housing (50); 

a first low-voltage anode (32) mounted internally to 

said housing and extending intcrually to an electri- 
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cal discharge arca (62), said first anode adapted to 
be connected to a voltage source external to the 
housing: 

a second high-voltage anode (12) mounted internally 
to said housing and extending internally to said 
electrical discharge area (62), said second anode 
also being adapted to bc comnected to a voltage 
source external to the housing: 

electrically conductive means (345) positioned inter- 
nally within said housing and extending circumfer- 
entially about said second anode while being di- 
recily exposed thereto but not conducttvely won- 
nected thereto but, rather, spaced therefrom. for 
receiving an electrostatic charge from the second 
anode when a discharge current is triggered across 
said discharge area between said first and second 
anodes, said charge receiving electrically conduc- 
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tive means also beine internally mounted to said 
housing; and 

an output terminal (60) communicating with said 

charge receiving clectrically conductive means, 
said terminal adapted to be connected to an induc- 
uve ibad externally of said housing. 

2. An electrical conversion switching element tube as 
claimed in claim 1, including a resistive element (30) in 
series with said first anode. 

3. An electrical conversion switching element tube as 
claimed in claim 1 whercin: 

said charge receiving electrically conductive means is 

tubularly shaped. 

4. An electrical conversion switching element tube as 
claimed in clam 3, including 

a second tubularly shaped charge receiving electri- 

cally conductive means (34¢) positioned circumfer- 
entially about said first mentioned charge receiving 


electrically conductive means. 
* * = * * 
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Three U.S. Patents by Dr. Nikola Tesla 
1. USP # 593,138 - "Electrical Transformer" 
2. USP # 685,958 - "Method Of Utilizing Radiant Energy" 


3. USP # 787,412 - "Art of Transmitting Electrical Energy 
Through the Natural Medium" 
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SPTOITICATION forming part of Letters Patent No. 598,138, dated Movember 2,1897, 
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To adi Wonk EE nur concerne 

3e i; known that T, NIKOLA 
zen of the United Shares, residing at Now 
York, in the county and State of New York, 
hays invented eertain new and useful Tnm 
provemenis iu Elceirienl Transformers, of 
whieh the ÜCollowing is a specification, refer- 
once being had to the drawings necompany- 
ing gd for ming a part of tlie same. 

The present application is based upon am 
upperatos which f have devise and employed 
for the purpose af developing electical eur- 
rents of high potential, whieh transformers 
or induekion-eolls constructed on the prinei- 
ples heretorore followed iu the nianufaeture 
of such instruments are wholly ineanalile ot 
producing or practically ntiliztum, ài leash 
withoutserious liability of the destruction of 
the apparatus itself and danger Lo persous 
approaching or handling it. 

The improvement involves a novel fort of 
irangfornier er iuduction-ogil nid a system 
ar 
TELUS o£ Cho sime in which the energy of the 
sonree is raised toa much higher potentia 
lor transmission over the Jine than has ever 


‘TESLA, th eiti- 


apparatus is cousleueted with refereree to the 
eduction af auch a potential and so as 1o 
be not eniy free from the dauger of injury 
from the cdestenetion of insulation, but safe 
to handle. To this cud T constrict an indno- 
dan-eoil or transformer in whieh tle primary 
al secondary evils are wound or arranged 
it such manner that the eouvoluiionms of the 
enelnetarofibelatter will be farcher renoxed 
from the primary as ile liability ol injury 
from, tho effeels of potential ineroases, tle 
terminal or point of bizhess potential being 
the most remote, nad so Ut beuween adja- 
cent eon volülions thereshall be the least pos- 
aible difercuce of polenbinl 

"he type of coi ia whiel the last-muned 
features are presen is Lhe Hat spirat, and this 
form T generally cmbloy, winding tle primary 
on tle oulside of the ‘socom dary and taking 
off the eucrent £rom the later at Lhe ce 
ovinuerend of thespiral 1 may depart 
or vary ilis Loru, lin ve aver, in the 
hereinafter epoeitied. 

In eonstruciing my improved transformers 
[employ a length of secondary which ia ap- 


ter 


pm 


ne transmission of cleelrieal energy iy- 


beci praetiealiy employed herctofore, and the | 


Toxnuniely 6ne-gnarier of the wave length 
o£ the electrical disturbance iu tlie ei veut in- 
eluding the secondary coil, based. ou the ve- 
acitv of propagation of electrical distnrl- 
ances Mirough sneh etrenit, or, in general, of 
such length that the pote utal at thet mind 
of tho secondary which js the more remote 
[rom the primary shali be at its maxims. 
Tn using these coils I connect one cud of the 
secondary, or that iu proximity Lo the pri- 
mary,to earth, aad in ordertomere effectually 
provide against injury to persons av to the 
apparatus Laisa eonteet it with the prin: ir 

In the aceompanying drawings, [i we lisa 
diagram ilnaicating the plan of wi ding and 
eonneetion whieh le: plor iu cemastrüctiug 
my improved eoile and tin mauner of using 
them for ble traustenission of energy over long 
istances, Fig. fisasideelev ation, and Fir. 


: da side elevution and pirt section, of modli- 


del forma of induetion-eoll made in necord- 
auce wiih wy invention. 
A desiguales d eore, which may Le maguotie 
wheu so desired. 
Bis the secondary evil, wound upon said 


: egre in generally spiral Form, 


par i delas : 
tin ense of leakage Crom the line if will pass 


j other end to garth i 


Cis the primary, wlieh is wound around 
in proximity to the secondary, One terminal 
of tlie latter will be at the center o£ the spiral 
goil, and from this ihe current ie taken tu 
liue er for other purposes. he other termi- 
nal of the secoudary is conuectod to cartl 
nnd preferible also to the primarr. 

When two ecils nte used iu a transmission 
system m which the currents are raised to a 
high potential anl then recouverte | toa lower 
potential, the receivius-transfermer will be 
vonstruetod and de annoctel in the 3902 Tür. 
neras ihe firat—tluel is to say, Lieiuner or eca- 
ter end of wlateorresponde ta tle secondary 
of the first will be connecled to line and the 
arid to ihe local eiceutb oe 
that whiel corresponde to the primary of the 
fi lu such ease algo the lino-wiec should 
be supported in such manner as vo avoid loss 
by the current Jowping Irom iine to obiecta 
in iis yielnity and in eontack with enrth.-- DR, 
for example, by means of lone insulutors, 
mounted, preferably, on metal poles, so that 


harmlessly to earth. Tn Vig. t, where such 


fn dyBamo G is som 


& system la illustrated, 
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NIKOLA TESLA, OF NEW YORK, N. Y. 


METHOD OF UTILIZING RADIANT ENERGY. 


SPECIFICATION forming part of Letters Patent No, 685,958, dated November 5, 1501, 
i Appliostion filed March 21,1001. Borlal No, 62,154, (Nomedolat 


To all whom. it may concern: 

BoitknownthatI, NIKOLA TESLA, a citizen 
of the United States, residing nt the borongh 
of Manhattan, in the city, eouuty, and State 
of New York, have invented certain new and 
useful Improvements in Methods of Utilizing 
Radiant Energy, of which the following is a 
specification, reference being had tothedraw- 
ings accompanying and forming & part of the 
same, 

H is well known that certain radiations— 
such as those of ultra-violet light, cathodic, 


' Roonigen rays, or the liko—-pnesess the prop- 
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erty of charging and discharging conductors 
of electricity, the discharge being partieu- 
larly noticeable when the conductor upon 
which the rays impinga is negatively electri- 
fied. These radiations are generally consid- 
ered to be ether vibrations of extremely small 
wave lengths, und in explanation of the phe- 
nomena noted it haa been assumed by some 
authorities that they ionize or render eon- 
dueting the atmosphere through which thay 
are propagated, My own experiments and 
observations, however, lead me to conclu- 
sions more in accord with the theory hereto- 
fore advanced by me that sources of auch 
radiant energy throw off with great velocity 
minute particles of matter which are strongly 
electrified, and therefore capable of charging 
au electrical conductor, or even if not a0 may 
at any rate discharge an sleotrified condug- 
tor either by carrying off bodily its charga or 
othorwise, - 

My present application is based upona dis- 


corery which I havo mado that when rays or 


radiations of the above kind are permitted 
to faii upon an insulated conducting body 
connected to one of the terminals of a ean- 
denser, while the other terminal of the same 
is made by independent means to recelya or 
to carry away electricity, a current flows iuto 
the condenser so long as the insulated body 
is exposed to the rays, and under tha condi- 
tions hereinafter specified an indefinite ae- 
cumulation of electrical energy in the con- 
denser takes place. This enerry after a suit- 
able timeinterval, during which the rays are 
allowed to act, may manifest itself in à pow- 
erful discharge, which may be utilized for 
the operation oreantrol o£ mechanteal or elee- 
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E 
trical devices or rendered useful in many 
other ways. - 
In applying my diseovery I provide a con- 


denser, preferably of considerable electro- 55 


statie capacity, and, connect one of Its ter- 
ininals to an insulated metal plate or other 
conducting body exposed to the rays ‘or 
Strearas of radiant matter. Tt is very impor- 


tant, particularly in view of the fact Chat elec- 60 


trical energy is generally supplied at a very 
slow rate to the eoudenser, to construct ‘the 
same with tho greatest eare, T use by prefer- 
enca the best quality of mien as dieleetrie, tak- 


ing every possible precantion in insulating 65. 


the armatures, so that the instrament may 
withstand great electrical pressures without 
leaking and may leave no perceptible electri- 
fealien when discharging Instantancously, 


In practice E have found that the best resulta yo 


ara obtained with condensers treated in the 
manner deseribod in a patent granted to me 
Tebruary 23,1897, No, 577,571, Obviously the 
above preenutions should be the more rigor- 


ously observed the slower the rate of charg- 75 


ing and the smaller the time interval during 
which tha energy ia allowed to aceumulato in 
the condenser. The insulated plate or con- 
ducting body should present as large a sur- 


face as practicable to the rays or streams of Bo 


matter, I having ascertained thatthe amount 
of energy conveyed to it par unit of time is 
under otherwise identical conditions propor- 
tionate to the aroa exposed,oruearlyso. Far- 


thermore, the surface should be clean and 8g 


preferably highly polished or amalgamated, 
Tha second terminal or ármature of the gon- 
denser may be connected to one of the poles 
of 4 battery or other source of electricity or 


to any conducting body orobject whatever of go 
‚Such properties or se conditioned that by its 


means electricity of the required sign will be 
supplied ta the terminal, A simple way of 
supplying positive or negative clectricity to 


the terminal is to connect the same either to gs 


an insulated eonduetor, supported at some 
height in the atmosphere, or to a grounded 
conductor, (ha former, as is well known, fur- 
nishing positive and the latter negative elec- 
(rietty, As the rays or supposed streams of 
matter generally convey a positive chargo to 


| the first condenser-terminal, which is connect- 
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ed to the plate or conductor above mentioned, | 
1 usually conncet the Eecond terminal of the 
eondenser to the ground, this being the most 
convenient way of obtaining negative clectric- 
ity, dispensing with the necessity of provid- 
ing an artificial source. In order to utilize 
for any useful purpose the energy &meumu- 
lated in the condenser, I furthermore connect 
to the terminals of the same a circuit incind- 
ing an instrument or apparatus whieh it isde- 
sired to operate and another instrument or 
device for alternately closing and opening the 


circuit, This latter may be any form of cir- 
euit-eontroller, with fixed or movable parts 
or electrodes, which may be actuated either 
bythe stored enargy or by independent means. 

The rays or radiations which are to be util- 
ized for the operation of the apparatus above 
deseríbed in general terms may be derived 
from a natural source, as the sun, or may be 
artificially produced by such means, for ax- 
ample, as an are-lamp, a Eosntgen tube, aud 
the like, and they may be employed for a 
great variety of useful purposes. 

My discovery will be more fully understood 
from the following detailed deseription aud 
annexed drawings, to which reference is now 
made, and in which-— 

Figure I ina diagram showing typical forms 
of the dovices or elements as arranged and 
connected in applying the method for the ap- 
eration of a mechanical contrivance orinstru- 
ment solely by the energy stored; and Fig, 2 
is a diagram matical representation of a modi- 
fied arrangement suitable for special pur- 
poses, with a eirenit-controller actuated by 
independent means, 

Referring to Fig. 1, C is the condenser, P 
the insulated plata or conducting body, which 
is.exposed to the rays, aud I" another plate or 
conductor, all being joined in séries, as shown. 
The terminals T T" of the condenser are alao 
connected to a eireuiL including a receiver R, 
which isto be operated, and a circuit-contrel- 
ling deviee d, which in this ease is composed 
of two very thin condueting-plates £ E, placed 
in eloso proximity and very mobile, either by 
reason of extreme flexibility or owing to the 
charater of their support. To improve their 
action, they should be inelosed in a receptacle 
from which the air may be exhausted. The 
receiver R is shown as consisting of an elec- 
tromagnet M, a movable armature m, a re- 
tractile spring 5, and aratchet-wheol w, pro- 
vided with a epring-pawl 7, which is pivoted 


to armature e, as illustrated, The apparatus | 


being arranged as shown, it will be found that 
when the radiations of the suu or of any other 
source capable of producing the effects before 
described fall upon the plate P an accumula- 
tion of electrical energy in the condenser C 
will result. This phenomenon, I believe, is 
best explained as follows: Thesun as well as 
other sources of radiant energy throw off mi- 
puto particles of matter positively slectrified, 
which, impinging upon the plate P, commu- 
niente an electrical charge to the same, The 
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opposite terminal of the condenser being con. 
nected to the ground, which may be consid- 
ered as a vastreservolrof negative electricity, 76 
a feeble current flows continuously into the 
condenser, and iuasmuch as these supposed 
particles are of an ineonceivably small radius 

or curvature, and consequently charged toa. 
relatively very high poteatial, this charging 75 
of the condenser may continue, as I have 
found in practice, almost indefinitely, even to 
the point of ruptnring the dielectric. Obrvi- 
ously whatever cirenlt - controller be ert- 
ployed it should operate to «loss the eirsnit, Bo, 
in which it is included when the potential in 
the condenser has reached the desired magni- f 
tude. Thusin rine hen the electrical prea- 
sure at Ihe terminis T T" rises to a certain 
prodetermined value the plates tf, altract- 85 
ing each other, close the eirenit connected to 
the terminals. This permilsa flow of current 
which energizes the magnet M, causing it lo 
draw down the armature c and imparta par- 
tial rotation to the ratchel-wheel w. As tho go 
current ceases the armature is retracted by 
the spring b withont, however, moving tha 
wheel 20, With the stoppage of the current 
the plates 1 f' sense Lo be attracted and sepa. 
rate, thus restoring the cirenié to its original 95 
condition. 

Many useful applications of this method af 
utilizing the radiations emanating from the 
aun or other source and many waya of carry- 
ing out the same will at onee suggest them- 
selves from tha above deseription. By way 
of illustration a modified arrangement is : 
shown in.Fig. 2, in which the source 3 of r&- >. 
diank energy is a special form of Roentgen 
tube devised by me having but one terminal 
k, generally of algminium, in the form of 
half a sphere with a plain polished surface 
on the front side, from which the streams are 
thrown off. It may be exeited by attaching 
it to one of the terminals of any generator of. 110 
suffeiently-ligh electromotive force; but 
whatever apparatas be used i£ is important 
that the tube be exhausted to a high degree, 
as otherwise it might prove entirely inellect- 
ive. The working or discharga circuit con- 115 
nected to the terminals T T’ of the condenser 
-includea in this case the primary p of a trans- 
former and a eireuit-eontroller comprising a 
fixed terminal or brush fand a movable tor- 
minal ¢' in the shape of a wheel with conduet- 
ing and insulating segments which may be 
rotated at nu arbitrary speed by any suitable 
means, In inductive relation to the primary 
wire or coil p is a secondary s, usually of a 
mnch greater number of turna, to the endsof 125 
which is connected a receiver R. "Tho ter- 
miuals of the condenser being connected as 
indicated, ono to an insulated plate P nnd 
the other to a grounded plate P", when the 
tube S is excited rays or streams of matter 130 
are emitted from thè same, which convey a 
positive charge to tho plate P and condenser- 
terminal T, whilo termina: T' is gontinuongly 
receiving negative electricity from the plate 


195 


105 


' tn 


ho 


TU. This, as bofore explained, results in an 


accumulation of electrical energy in the con- 
denser, which goes on as long as the circuit 
including the primary p is Intérrupted. 
Whenever the circuit is closed, owing to the 
votation of the terminal £, the stored energy 
is discharged through the primary p, this giy- 
ing rise in the secondary 4 to induced cur- 


‘vents which operate tho receiver R. 
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It is elear from what has been státed above 
that if the terminal T" is connected toa plate 
supplying positivo instead of negative slee- 
tricity the rays should convey negative elec- 
tricity to plata P. The source 8 may be any 
form of Roentgen or Lenard tube; but it is 
obvious from the theory of action that in or- 
der to be very effective the electrical im- 
pulses exeiting itshonld be wholly or at least 
preponderatingly of one sign. If ordinary 
symmetrical albernating currants are om- 
ployed, provision should be made for allow- 
ing tho-rays te fall upon the plate P only 
during these periods when they are produe- 
tiva of the desired result. Evidently if the 


radiationa of the source be stopped or inter- : 


copted or their intensity varied in any man- 


ner, aa by periodieally interrupting or ryth- 


miealle varying the current exciting the 


. sonrce, thero will be corresponding changes 


39 


in the action upon the receiver E, and thus 


- signals may be transmitted and many othor 


. 33 


nsefuleifeets produced. ^ Furtharmore,it will 
be understood that any form of eireuit-eloser 
which will respond to or be set in operation 
when a predetermined amount of energy is 
stored in the condenser may ba used in lien 
of the device specifically described with ref- 
erence to Fig. 1, and also that the special 


* details af construction and arrangement of 
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as 


the several parts of the apparatus may be 
very greatly varied without departure from 
the invontion, 
Having deseribed my invention, what E 
claim is— . - 
1. The method of utilizing radiant energy, 


dodo ott 


685,058 — EM 2n 8 


which eonsists in charging one of the arma- 
tures of a condenser by raysorradiationg, and 
the other armature by independent means, 
and discharging the condenser through a sait- 
able receiver, AS set forth. 

2. The method of utilizing radiant energy, 
which consists in simoltaneously charging 
a condenser by means of rays or radiations 
and an independent source of electrical en- 
ergy, and discharging the condenser through 
a suitable receiver, as set forth. 

3. The method of utilizing radiant energy, 
which consista in charging oue of the arına- 
tures of a condénser by raya or radiations, and 
the other by independent means, controlling 
the action or effect of said rays or radiations 
and discharging the condenser through a suit- 
able receiver, as set forth, . 

4, The method of. utilizing radiant energy, 
which consists in charging one of the arma- 
tores of a condenser by raya or radiations and 
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95 


the other by independent means, varying the | 


intensity of the said rays or radiations and pe- 
tiodically discharging the condenser through 
a suitable recelyor, as sei forth. 

&. The method of utilizing radiant energy, 


which consists in directing upon an elevated. 


79 


conductor, connected to one of tha armatures ` 


of a condense”, rays or radiations capable of 
positively electrifying tha same, carrying off 
electricity from the other armature by con- 
necting ihe same with the ground, and dis- 
charging tha accumulated energy through a 
suitable receiver, as set forth. 

6. The method of ntilizing radiant energy, 
which consists in charging one of the arma- 
tures of a condenser by rays or radiations, and 
the other by independent means, and elfect- 
Ing by the automatic discharge of the accumu- 


lated energy the operation or control of a 85 


suitable receiver, as get forth. 
NIKOLA TESLA. 
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ART OF TRANSMITTING ELECTRICAL ENERGY THROUGH THE NATURAL MEDIUMS, 


SPECIFICATION forming part of Letters Patent Nu. 787,4 12, dated Apri] 1B, 1905. 


Anplicarisn Elec May 18. 1800, Ben 


Fe oedi dedans TE HHE COREN 

Be itlinown that I, Nrkota Testa, a eirizen 
of the United States, residing in dhe borough 
of Monlmitan, in the city, county, and Stato 
of New York, havediscovereda new and useful 
Improvementin the Artof Transmitting Elec- 
trical Energy Through the Nutural Media, of 


-currents may be pnm 


which the following is a specific 


ence being bad to the: 
and forming a part of 
It is known since n 


cartlı, aml this knowl 


vata, Pe fer- 
ra ings accompanying 
Lhe sone, 

amg time that electric 
pagala] throusdi tlie 
elge bas been utilized 


in many ways in (he. transmission of signals 
aml thy operation ofa variety of receiving de- 
viees veninte from the source of energy, 
mainly with dhe o 
return rontieling-wire, Itis alse known that 
electrical disturbances may Im transmitted 
through portions of the earth lix. grounding: 
only one ef the poles of the source, amd ghis 
fact I have made use of in systems whieh T 
have devised for the purposes of trausinitbingr 


or power and which ure now familiar; but all 
ex perimontannid observations heretofore made 
have tended to conlirm the opinion held hy 
the ntajority of scientitir men that the earth, 
owing to its immense extent, although pos- 
sessing conducting properties, does not be- 
baye in tie manner of a conductor of limited 
dimensions with respect to the disturbances 
produced, bat, on the contrary, muel bike a 
Vast reservoir er occan, which while it may be 
locally slisturbed be a eommotion of some 
kind remains unresponsive and quiescent in 
a large part oras a whole. Still another fact 
now of common knowledge is that when eleg- 
trical waves or oseillationsture inipressed upon 
such s eonducting-path as a metallic wire re- 
flection takes plnee under certain conditions 
from the endsof the wire, and iu consequence 
of the interference.of the impressed and re- 
fected oscillations the phenomenon of " sbu- 


G Tae 17, 1808, Servis) Ne. 11084. 


Oadiseoveresd that nopwithisbutilina ifs vast di- 


; being demonstritel By 


ne source of the distur 
throngh the natural media Intelligihle signals ; 


might be found applicable. 


tionary waves? with maxima and minima in . 


definite fixed: positions is produced. In any 
case the existence of these waves indicates that 
some ofthe outgoing waves lave reached the 
boundaries of the conducting-puth and have 
laeti reflected from the same, Now I have 


: times faili po respond w 
eet al dispensing with a 


mensions aml contrario co all obseryntions 
heretofore made tha: terrestrial idolis may in 
a Lue part aa 1 whole behave tower cl ise 


tnelinnes impressed upen tt in the same niti- E 


ner as a condretor of limited size, Iis Taek 
inel plenoment, 
which E shall hereinafter dearibe, 

In the course of. certain invesLigations 
whieh Eeurrid on for tie purpose of studying 
the elleet« af lightning discharges npon tlie 
electrical condition of the earth I observa] 
tutt sensitive receiving instrunents arranger] 
80 
disturbances created 


by the disclurges at 
ien they shiouldliaye 
done so, ami upon inquiring into the causes 
af this unexpected behavior Ldiscavered it to 
be dne ro the character of the vlectrieal waves 
winch were produced in the earth by the 
lightning discharges anc which bad nodal re- 
mions followin at clediaite distances dhe shift- 
bances. Erom nta 
obtained in a dares number of observations 
of the maxima and minima of these waves 1 
Found their lengthy to vary approximately 
fram twenty-live lo seventy kilometers, and 
these results und eertain theoretical .decue- 
tions leid. me to tbe conclusion that wares of 
this kind may be propagated in all directions 
over Lhe globe and that they may be of still 
more widely clitferingar lengths tho extreme lin- 
its being imposed by the physical dimensions 
and properties ef (be earth. Recognizing in the 
extstenee of these waves an unmistakable evi- 
dence that the disturbances created had buen 
conducted from their origin to the most re- 
mote portions of the globe and had been 
thence reflected, I eoncetvod the idea of pro- 
Uneing such waves in the earth by artilicial 
means with the objeet of utilizing them for 
many useful purposes for whieh they are or 
This problem 
was rendered extremely difficult owing to tlic 
inmense dimensions of the plauet, and conse- 
quently enormous movement of electricity or 
rate at which cleetried energy had to be de- 
livered in order to approximate, even ina re- 
mote degree, movements or rates which are 
manifestly attained in the displays of elec- 


s 10 be eayeble of responding to electrical 
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trical forces in nature and which seemed ar! 


first unrealizalle by any limao agencies; but 


a generator of electrical oscillations, whieh I 
hare doseribed in my Patents Nos. $42 
and 649,626, | finally succeeded in reaching 
aleetrical movements or rates of delivery of 
electrical energy not only approximating, 
but, as shown in many comparative tests aud 
measurements, actually surpassing those of 
lightning discharges, and by means of this 
apparatus I have found it possible to repro 


sired to produce stationary wav 
ly gradual and continuous improvements of j 


Me. 


(lace whenever desired phenomena in the earth i 


the sime as or similar to those due to such | 1 
' further enhance the rise of pressure and to 


discharges. With the knowledge of the phe- 
nomena discovered hy me and the means at. 
command For accomplishing these results I 
ani enabled net only to carry out many opera- 
tious by the use of known instruments, but 


also to offer a solution for many important - 


problems involving the operation or control 
of remote devices which for want of this 
kuowledee and the absence of these means 
have heretofore been entirely impossible. For 


‚example, Gy the use of such a generator of! 


stationary waves and recciving apparatus 
properly placed and adjusted in any other lo- 
caliíy, however remoto, it is practicable to 
transmit intelligible signals or to control or 
üetnmate nt will any one or all of such &ppa- 
ratos for many other important end va loable 
purposes, as for indicating wherever desired 
the correct time of an observatory or for as- 
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tee me and not well known: but when i£ isde- 
; of prrenl 
lengths an alternating dyngmo of suitable can- 
struction may be used to energize the primary 
A 
in the primary having the end nearer to the 
latter connected to the ground El and the other 
end toan elevated terminal E. The physical 
constants of coil C, determining its period of 
vibration, are so chosen and adjusted that the 
secondary system E CE is in the closest pus- 


! sible resonance with the oseillations impressed 


upon it by the primary A, Tt is, moreover, 
of the greatest importance in order to still 


inerense the electrical movement in the sec- 
ondary system that its resistance be as small 
as practicable and its self-induction as large 
as possible under the conditions imposed. 
The ground should be made with great care, 


; with the object of reducing its resistunce. 


certuining tlie relative position of a body or : 


distance of the same with reference to a given 
point or for determining the course of a mov- 


ing object, such as 1 vessel at sea, the distance ; 


traversed by the same or ibrspoed, or for pro~ 
dueing many other useful effects atu distanee 
dependent on the intensity, wave length, di- 
rection or velocity of movement, or other fea- 
mee or property of disturbances of this ehar- 
acber. 

Ishall typically illustrate the manner of ap- 


3 plying my discovery by deseribinir one of the 


specilie uses of the same---namely, the trans- 


ings, in which 


Figure 1 represents diagrammatically the ! tures 


generator which produces stationary waves in 
the earth, and Fig. 9 an apparatus situated in 
a remote locality for recording the effects of 
these waves. . 

In Fig. 1, A designates a primary coil form- 
ing part of a transformer and consisting gen- 
erally af s few turns of a stout cable of inap- 


preeisble resistance, the ends of which are: 


connected to the terminals of a sonrce of pow- 


erful electrical oscillations, diagrammatically : 


represented by B. This seuree is usually a 
condenser ebarged toa high potential and dis- 


charged in rapid succession through the pri- j 
mary, as in a type of transformer invented 


lustead of being directly grounded, as indi- 
cated, the coil C may be joined in series or 
otherwise to the primary A, in which case the 
latter will be eonnected to the plate E'; but 
be it, thas none ora part or all o£ the primary 
or exciting turns are included in the coil € 
the total length of the conductor from the 
zround-plate EF to the elevated terminal D 
shonid he equal to one-quarter of the wave 
length of the electrical disturbance in the sys- 
tem E € E or else equal to that length mul- 
liplied by an odd number. This relation De- 
ing observed, the termina] E will be made to 
coincide with the points of maxtınum pres- 
sure in the secondary or exeited circuit, and 
Lhe greatest flow of electricity wall take place 
in the same, In order to magnify the elec- 
tries] movement in the secondary as much as 
possible, if is essential that its inductive con- 
necbion with the primary A should not be 
very intimate, as in ordinary transformers, 
but loose, so as to permit free oscillation. -- 
that istosay, thelr mutual induction should be 
small; Phe apiral form of coil C secures this 
advantage, while the turns near the-primary A 


completed and other constructive fea- 
indicated rigorously observed, the elec- 
trical movement produced in the secondary 
system. by the inductive action of the primary 
A will be enórmousty magnilied, the increase 
heing directly proportionate to the incuctanee 
and frequency and inversely to tlie resistanee 
of the secondary system. 1 have found it 
praücticaldle to produce in this manner an elec- 
Lrical movement thousands of Limes greater 


! than the initinl- that is, the one impressed 


upon the secondary by the primary Á--and I 
have thus reached activities or rates of How of 
electrical energy in tite system FE’ € E mens- 
ured by many tens of thousands of horse- 
power. Such immense movements of elec- 


Cise spirally-wound secondary coil with- 3 


yo 


45 


roo 


103 


ILIO 


11: 


132 


125 


1,0 


787,412 


ting electrical energy to a distance which con- 
slats in impressing upon the carth electrical 


forth. — 
4 The Improvement in the art of transmit- 


ting and utilizing electrical entrey which eon- . 


sists in establishing stationary electrical waves 
in the natural conducting media, and operat- 
ing thereby ono or more receiving devices ro- 
mote from the source of energy, as set Corel. 

4. The improvement in the art of trananit- 
ling and atilizing electrical energy whieh uon- 
siste in establishing in the natural conducting 
media, stationary electrical waves of prede- 
termined lengtli and operating thereby one ar 
more receiving deviees remote from thesource 
of energy and properly located with respect 


oscillations of such character as to produce | 
stationary electrical waves therein, as seb! 


a 


| to the position of- such waves, as herein set 
: Forth. 

5 The improvement in the art of transmit- 
ting and utilizing electrical energy, which con- 
sists in establishing in the natural conducting: 
media, statiomury electrical waves, and vary- 
ing the lengih of such waves, as heram set 
| forth., 
| B. The improvement in ihe art of transmit- 


ting and utilizing eloctrical energy, which con- 
| sists in establishing in the natural conducting 


2c 


23 


media slationary electrical waves and shifting 3° 


the nodal] and ventral regions of these waves, 
as Juseribed. 
NIKOLA TESLA. 
Witnesses: 
. M. Lawsos. Dyer, 
| BENJAMIN MILL ER. 
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Two Articles by Dr. Peter L Lindemann 


THERMODYNAMICS 


The mainstream scientific com- 
munity dismisses the idea of “Free 
Energy” or  "Over-Unity' machines 
because they say that the behavior of 
such machines violates the “SecondLaw 
of Thermodynamics.” The purpose of 
this article is to squarely face this issue 
from an alternative science point of 
view. Many engineers and inventors, 
working in the alternative energy field, 
still mistakenly believe that the “Laws of 
Thermodynamics” are universally true. 
For them, the “free energy” machine can 
only be a clever scientific slight of hand 
where the machine becomes “outlaw”, 
breaking 
law. For progress to be made in this 
field, the limitations and errors inherent 
in the “Laws of Thermodynamics” must 
be exposed. Only then will people 
realize that scientific experimentation is 
the only reliable tool for revealing the 
behavior of physical reality. 

In order to bring this about, it will be 
helpful to quickly review some of the 
pivotal historical events which helped 
shape the modem scientific era with 
regards to thermodynamics. Before the 
year 1800, perpetual motion machines 
were considered possible and heat was 
not regarded as a form of energy. Both 
of these long standing assumptions, 
dating back thousands of years, were 
effectively toppled by the ideas of 
Hermann von Helmholtz in 1847 when 
he postulated that since no one had ever 
been able to build a working perpetual 
motion machine, that just probably, it 
was not possible. In order to deny the 
possibility of perpetual motion and hold 
the argument together, he had to assume 
that energy in the system was being 
conserved. It had long been observed 
that mechanical devices could not 
transfer energy perfectly. There was 
always some friction in the working 
parts. Friction was not only known to 
impede the transfer of energy in the 
machine, but it was known to produce 
heat. In order to simultaneously explain 
the work loss and the heat gain, so 
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that conservation could be satisfied, 
Helmholtz postulated that heat was a form 
of energy consisting of a small, random 
motion in the molecules of matter. He 
went on to speculate that the loss of work 
in the machine as large scale motion was 
still present as heat in the small scale 
motion of the molecules in the material 
the machine was made o£ He suggested 
from this that both the heat and work must 
be considered energy, and that it was the 
total that was conserved, rather than 
the heat or work separately. 

By 1850, Rudolf Clausius was able to 
synthesize the work of Helmholtz, James 
Joule, Sadi Camot and others to express a 
generalized statement that has become 
known as the “First Law of 
Thermodynamics." It states that “energy 
can be changed from one form to another, 
but it is neither created nor destroyed." By 
the time this thought became universally 
believed, it had totally transformed the 
intellectual landscape of mechanics, 
physics and energy dynamics. This was a 
clean break from the set of thoughts and 
assumptions that had come forward from 
antiquity. A new era in science had begun. 

In understanding these historical 
developments, it is important to realize 
that besides the new theoretical 
explanation about the 
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nature of heat, all of the other data that led 
to the new theoretical generalizations was 
derived experimentally. This can be illus- 
trated by an observation made by Sadi 
Camot in his extensive work regarding the 
behavior of heat in machines. He states 
that "in all cases in which work is 
produced by the agency of heat, a quantity 
of heat is consumed that is proportional to 
the work done; and conversely, by the 
expenditure of an equal quantity of work, 
an equal quantity of heat is produced. 
This statement by Carnot was based on 
hundreds of experimental measurements. 
Aftersuch convincing experimentation, it 
was not unreasonable for Clausius to 
conclude that heat could be converted into 
mechanical work It was, however, a 
theoretical leap of logic to conclude that 
energy, in general, could be changed from 
one form to another. 

Before we go on, it is important, for 
our purposes, to be reminded that this new 
idea expressed as the "First Law of 
Thermodynamics" consists of a number of 
overlapping ideas and assumptions that 
can be expressed as follows: 

1) Perpetual motion machines 
impossible 

2) The nature of heat is reduced to the 
random motions of molecular matter 

3) Energy can be changed from one 
form 


are 
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to another without any explanation as 

to how this conversion is actually ac- 

complished in any specific case 
4) Energy is not created in or destroyed 

by its passage through a mechanism 
5) All forms of energy behave the same 

way 

All of these ideas are fundamentally 

inherent in "The First Law of Thermody- 
namics." From an alternative science point 
of view, the experimental work of Carrot 
and joule will stand for all time. It is the 
intellectual overlay of Hehnholtz and 
Clausius, on this experimental work, where 
the problems are introduced. The 
theory of conversion and the 
ideas about the nature of heat 
will be taken up again later in 
this article, after more ground 
work has been laid. 
The “Second Law of Ther- 
modynamics" evolved out of 
further studies of the behavior 
of heat in closed systems. Re- 
markably, there is no one 
statement that is universally 
recognized as the definitive 
expression of this so called 
Law." Among the more popular 
statements which reflect the 
general understanding of the 
"Second Law of Thermody- 
namics" are the following. "In a 
closed system, entropy does not 
decrease”, "The state of 


a 


order in a closed system does not 
spontaneously increase without the applica- 
tion of work", "Among all the allowed 
states of a system with given values of 
energy, number of particles and constraints, 
one and only one is a stable equilibrium 
state", and It is impossible to construct a 
device that operates in a cycle and 
produces no other effect than the 
production of work and exchange of heat 
with a single reservoir." For those who can 
fathom the language, these statements 
clearly do not all express the same idea. 
Some have brad ramifications while others 
are more narrowly defined. All of these 
statements grew out of the idea, expressed 
fairly well as the last statement in the 
series, that a perpetual motion machine 
could not be made that operated on the 


a work/heat exchange when 


quantity of heat at the start After that 
amount of heat was converted to work and 
ture 


called 


ambient temperature outside, no further 


This is not only reasonable, but it is 
backed up by thousands of experiments. 


narrowly defined as a statement that 
reflects upon the behavior of heat in 
author has no 
problem with agreeing completely. 
Problems arise, however, with some of 
he more generalized interpretations of 


dosed system does not spontaneously 
increase without the application of 
to 


Researchers in the “free energy” field in 
should not concern themselves with the 
outmoded ideas presented as the so- 
"Laws of Thermodynamics". 
They embody an erroneous concept of 
mechanical 
mysteriously burst forth as a fully 
wound spring that has been unwinding 
ever since. It is a lifeless, empty 
vision that ignores the Source of the 
energy it started with and closes the 
minds of its adherents to the solutions 
at hand. 


universe 


univer- 
define our terms. We must understand 
what is meant by the "state of order" in a 


boundaries of the "closure" of that system. 
In the first ca 
system is generally regarded as the 
temperature. 

Understanding this, we can rephrase 
this statement to say, that in a thermally 


not increase unless work or energy is 

added to the syst 

clearly defining our terms, and limiting 

the discussion to heat and work, we have a 
ment backed up by 

mountains of experimental data. If, 

a generalized "quantity of energ 

further define the "dosed system" as the 

Universe, we are led to believe that under 
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that 


possible to create a condition where the 


spontaneously. This is not true! 
While it should be understood that 


electrical equipment and heat generally do 


of the planet does not. The Etheric Energy 
Field behaves in direct opposition to the 

he 
"Second Law of Thermodynamics" and 


One of the best 
of this is the 


experimental data. 
documented examples 


the "orgone accumulator', 

invented by Dr. Wilhelm Reich 
1940. He 

enclosure made of alternating 
layers of organic and inorganic 


density of the Etheric Energy 
Field to be 
concentrated in the local area, 
without the ap 
work. This new and higher 
energy concent tion is then 
reflected as a spontaneous rise 
ture. This situation 
does not break the "Second 


because we admit that new 
energy is en 

It does break the "Second Law" 
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Here then is a major problem with how the 
Thermodynamics." When the discussion is 


systems, the "Second Law of Thermody- 
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circumstances. It is when it is incorrectly 
assumed that all forms of energy behave this 
way and that enclosure of the system is 
possible at all levels, that grossly false con- 
clusions can be drawn from what started out 
as experimentally derived observations. The 
scientific community-at-large obviates these 
problems simply by denying the existence of 
the Etheric Energy Field because it doesn't fit 
within their intellectual model Unfortunately 
for them, the mounting experimental 
evidence is making this increasingly hard to 
do. 

Certainly, the best evidence to date of the 
existence of the Etheric Energy Field and its 
capability of being drawn to high 
concentrations without the application of 
work is demonstrated by the Etheric Weather 
Engineering techniques developed by Trevor 
James Constable and his Atmos Engineering 
group. As a member of this group, I have 
personally seen how simple Etheric Energy 
projectors, that do no work in the classical 
sense, can cause the etheric potentials in the 
atmosphere to rise to such high 
concentrations that millions of gallons of 
water will precipitate from the air for hours at 
a time. 

When these Etheric Energy projectors 
are motorized, they draw a few hundred 
watts of electric energy. If the rain produced 
is dropped behind a dam and then released 
through a hydroelectric turbine, the electrical 
energy gain in the system can be enormous, 
on the order of 100,000 to 1. This method of 
creating "free energy" is a practical reality 
today. While I know of no community using 
this method for supplying its energy needs, it 
is eminently practicable. This example is 
theoretical in the sense that it has never been 
done, but it is a good model of other "free 
energy" systems under development around 
the world today. 

Because the input to motorize the Etheric 
Energy projectors is electric and the output 
from the hydroelectric generators is electric, 
many people might mistake this for a so- 
called "over-unity' system There is nothing 
"over-unity" about this situation. Each and 
every component of the machinery used in 
this system has operational and frictional 
losses. The energy tapped by the system is 
the atmospheric ether and all of the energy 
gain in the system occurs outside of the 
equipment The fact that a small electric input 
yields a huge electric output does not mean 
the system is operating "over-unity.' 


The problem with the ‘over-unity' con- 
cept goes back to the "First Law of 
Thermodynamics" and its inherent idea 
about the ability to convert one form of 
energy into another. This assumption in- 
cludes the idea that these various 
conversions are accomplished at known and 
accepted rates of exchange. The idea of 
efficiency of conversion requires that the 
various rates of exchange are fixed and ad as 
an upper limit for the calculation of a ratio 
that approaches one (10096) where the nu- 
merator of this fraction is the "output' and 
the denominator is the "input." Since it is 
generally agreed that every machine experi- 
ences so-called losses, the idea that this ratio 
could be greater than one is, of course, 
ridiculous. This, coupled with the assump- 
tion in the "Second Law' that all energy 
systems are dosed, (meaning that no new 
energy can enter the system in-between the 
"input" and the "output") makes the idea of 
an "over-unity' system even more impossible 
than a mere perpetual motion machine. The 
line of logic embodied in the "Laws of 
Thermodynamics" is flawless. The problem 
doesn't exist in the logic, but it does illustrate 
that logic alone is not enough to reveal the 
truth. The problem exists in certain interpre- 
tations of these "Laws." Let's go back and 
look at the "First Law' again in light of our 
"over-unity" discussion. "Energy can be 
changed from one form to another, but it is 
neither created nor destroyed." This seems 
simple enough to understand. Underneath 
the surface, however, there is an assumption 
that this also means that energy will not 
spontaneously appear or disappear from the 
system. This is also a necessary condition if 
conservation of energy is to be satisfied 
LOCALLY as well as UNIVERSALLY. 

This discussion becomes relevant, for 
instance, in describing the operation of the 
rotating magnet generator, the so called N- 
machine or Space Power Generator (SPG). 
Most of the important work in this field has 
been done by Bruce DePalma and 
Paramahamsa_Tewari. The following is a 
brief summary. The rotation of the magnet 
sets up two force fields that act at right 
angles to each other. These two force fields 
are the racially distributed inertial frame of 
space (centrifugal force) and the intersecting 
axially distributed magnetic field of the 
rotating magnet The area of magnetized, 
polarized, inertial space appears to open upa 
region through which new energy can enter 
the 
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system. When careful measurements are 
taken of current flows in the generator and 
in the external circuit, evidence suggests 
that electric charges are appearing at the 
periphery of the generator and disappearing 
at the center of the generator that do not 
actually pass through the generator. This 
experimental finding may explain why this 
configuration of electric generator experi- 
ences less mechanical drag than standard 
generator designs for each unit of electrical 
output produced. While energy is probably 
not being created or destroyed in the 
universal context, it is apparently appearing 
and disappearing from the machine during 
operation in the local space. This extra 
energy can be used to produce useful work 
in external circuits. Tewari has shown that 
twice as much hydrogen can be generated 
from an electrolysis cell run from the 
output of a SPG than if the cell is run 
directly. It is impossible to rationalize the 
behavior of this style of electric generator 
with the ideas of simple conversion and 
local conservation as they are postulated in 
the "First Law of Thermodynamics." 

In a standard generator, if all losses are 
ignored for the moment, conventional 
thexy says if 550 Ft Lbs of work are 
applied to the input shaft in one second, 
7746 Watts will be delivered at the output If 
I blindly believe that the generator simply 
has the mysterious ability to convert the 
mechanical energy into electrical energy, 1 
don't ask the following questions: what is 
the mechanism of this conversion?, where 
does the torque go?, and where does the 
electrical energy come from? The apparent 
observation that the generated current 
produces a motoring effect that opposes the 
input torque should not be interpreted as a 
vindication of the conservation rule, but as 
an admission that this is an inefficient way 
to generate electricity. The Space Power 
Generator experiences far less drag per unit 
of electrical output than a standard 
generator. 

This opens up a much larger discussion 
about the validity of the conversion idea all 
together. Are there actual and universal 
equivalents between the various forms of 
heat, mechanical work, and electricity? At 
this point, all we know for sure are the 
various measurements that have been taken 
from the devices that demonstrate these 
energy translations. For instance, in 1845, 
James joule found that if he placed a small 
paddle wheel in a bucket of water, he had 
to 
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apply 772.5 foot-pounds of mechanical 
work to spin the paddle wheel to raise the 
temperature of one pound of water, one 
degree Fahrenheit. This has led to very 
careful calculations that now set this 
"universal conversion' between mechanical 
work and heat at 778.26 FT-Lbs = 1 BTU. 
For paddle wheels in water, this is no doubt 
true. But what happens if paddle wheels are 
not used? Is there another method that does 
not use paddle wheels in water to convert 
ruechanical work to heat that does the job 
better, with less expenditure of work for the 
same heat gained? The answer is yes. In 
fact, there are numerous patents on record 
to accomplish this. One uses rotating 
parallel disks, not unlike the design of 
Tesla's turbine, to heat water with less than 
half the mechanical expenditure. 

Once again, we have entered a new 
scientific era where the exact equivalence 
between mechanical work as foot-pounds, 
electrical work as watt-hours, and heat 
work as BTU's is not known! A wide 
variety of physical experiments have 
demonstrated a broad range of differing 
energy translation effects. The intellectual 
edifice of Clausius' conversion idea is 
crumbling; and no one should allow their 
thinking to be constrained by it any longer. 
The results of physical experiments have 
all but disproved it. The "First Law of 
Thermodynamics" should be seen only as 
an outmoded, intellectual MODEL that is 
not supported by all of the experimental 
data. Likewise, the idea of "over-unity" 
should be abandoned by those working on 
'free energy" systems as it is an intellectual 
contradiction based both on the belief in 
conversion and the ability to circumvent it 
'Over-unity" is an oxymoron that should be 
removed from the vocabulary of the 
alternative science community-This brings 
me back to the other problem presented 
earlier, namely, the nature of heat itself. Is 
heat, as Hermann Yon Helmholtz suggests, 
simply the random motion of molecular 
matter, or is it something completely 
different, whose presence causes molecular 
matter to exhibit random motion?. This is a 
very long and involved exploration that has 
already been handled masterfully by Rudolf 
Steiner in March of 1920 and published as 
his Warmth Course. I will summarize some 
of these ideas briefly. 

The ancient's believed that there were 
four 'elements" that all physical reality 
was 


composed o£ These were Earth, Water, Air 
and Fire. In modern language, we can restate 
this as follows. There are four "states" that 
all matter appears as. These are solid, liquid, 
gas and heat. From an etheric science point 
of view, heat is the fourth state of matter and 
the transition state between matter and ether. 
Here is why. The only difference between 
the appearance of ice, water, or steam, for 
example, is its temperature or internal heat 
condition. Heat is absolutely fundamental in 
all considerations regarding matter because a 
change in heat 


"Over-unity " is 
an oxymoron 
that should be 
removed from 
the 
vocabulary of 
the alternative 
Science, 
community. 


is the only element required to bang about a 
change of state from solid to liquid or from 
liquid to gas. In solid matter, the "atoms" are 
very close together and they bind each other 
in a way that allows them to hold their shape 
without being in a container. Heat can be 
added to the solid and its temperature will 
rise, correspondingly, until the melting point 
is reached At this point, adding more heat 
does not raise its temperature, but rather 
causes the material to change state as the 
solid melts into a liquid. Once all of the 
material is liquefied, adding more heat once 
again causes the temperature to rise. In 
liquid matter, the "atoms" are less close 
together and they bind each other in a way 
that allows the liquid to take the shape of 
whatever open topped container it is put in. 
As more heat is added to the liquid, the 
"atoms" move farther apart until the boiling 
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point is reached. At this point, once again, 
adding more heat does not raise its tempera- 
ture, butrather causes the material to change 
state as the liquid boils into a gas. Once all 
of the material is gaseous, adding more heat 
once again causes the temperature to rise. In 
gaseous matter, the "atoms" are so far apart 
that they will hold no shape at all and can 
only be contained by a complete enclosure. 
As more heat is added to the gas, the 
"atoms" become so dispersed that eventu- 
ally, all thatis left is the heat The 
relationships between heat, temperature, 
matter and state are quite complex and 
cannot easily be reduced to simple 
explanations. Steiner's explorations of these 
relationships go into great detail, forming a 
seamless line of logic, backed up by a great 
deal of experimental data. Anyone interested 
in the nature of heat should study Rudolf 
Steiner's Warmth Course. 

While this may make no sense to people 
trained in mechanistic thought processes, it 
is much closer to the truth about heat than 
the ideas of Helmholtz, with which Steiner 
was completely familiar. Helmholtz's idea 
that the nature of heat can be fully described 
by the random motions of molecular matter 
is far too simplistic. It ignores many of the 
well known behaviors of heat and matter as 
well as the existence of the Etheric Energy 
Field. It should be considered an "interest- 
ing' historical attempt to describe heat that is 
not supported by all of the experimental 
data. 

For those who are not familiar with etheric 
science, it might be useful to review some of 
the characteristics of the  Etheric 
EnergyField at this time. The Etheric Energy 
Field is made up of an extremely fine, mass- 
free fluid. Its activity can be divided into 
four main levels. These different aspects of 
the Ether have been called: the Warmth 
Ether, the Light Ether, the Tone (or 
Chemical) Ether, and the Life Ether. The 
Etheric Energy Field, as a whole, penetrates 
all matter, flows around and through the 
planet in well defined ways, exhibits elastic 
characteristics, and spontaneously moves 
from low concentrations to high 
concentrations before discharging. 
Understanding all of these factors has made 
engineering the weather a practical reality 
today. Many other amazing technologies 
also become possiblewhen the ether is fully 
understood. Likewise, many aspects of 
today's science that are still confusing 
eventually become clear. 

One area of the greatest confusion lies in 
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the field of electrical science. The entire 
study ofwhat has been called "static 
electricity’ is just a confusing encounter 
with the Light Ether as it behaves under 
certain circumstances. When fully 
understood, socalled "static electricity" will 
be seen to be neither static nor electricity. 
Normal electricity always flows from high 
potential to low potential and usually 
requires metallic conductors to flow along. 
On the other hand, "static electricity" does 
not discharge in the same way, and readily 
moves and collects on both conductors and 
insulators. Because "static electricity" 
behaves more like ether than electricity, I 
am going coin a term for this form of 
energy when it is present in wires and 
circuits. I call it “ETHERICITY”, to 
distinguish it from electricity all together. 

In some ways, electricity behaves like 
electricity and in some ways it behaves 
differently. This has been the source of 
confusion. Up until now, most people have 
thought that there was only one kind of 
energy moving in electrical style circuits. 
This can now change. Electric appliances 
are designed to run on the discharge of 
electric potential from high to low, as in the 
draining of a battery to power a load. Prop- 
erly designed circuits employing ethericlty 
run the appliance on the charging phase, as 
the energy spontaneously moves from low 
potential to high. Once the behaviors of 
etheric ity are clearly understood, it will be 
just as easy to run motors and lights from 
this source as we now do on electricity. In 
the 1940's, Dr. Wilhelm Reich 
demonstrated both lighting and motoring 
effects running on the Etheric Energy Field 
that he tapped using his  "orgone 
accumulators" and special circuitry. Bit 
many other ways have been discovered to 
harness elecricity. The patent office has 
many designs of so-called "electrostatic' 
motors on file that work quite well They all 
run on ethencity, including some powered 
by circuits set up between the ground and a 
wire suspended high in the air. Many types 
of capacitors will spontaneously charge up 
on days with low relative humidity. This, 
too, is the classic appearance of ethecricity. 
I have seen how an "electrostatic" generator 
failed to do anything, one humid morning, 
until the moment that sunlight fell on the 
metallic surfaces. It then jumped to life. 
This was one of the most convincing 
demonstrations I have ever seen that "static 
electricity" (ethericity) is related to light 
(the Light Ether). 


Here then are some of the known charac- 
teristics of elecricity that engineers and 
inventors should understand 

1) Ethericity can be accumulated from the 
ground or the air at almost any location 

2) It can be "reflected' down wires (this is 
not conduction) 

3) Flows of electricity can be interrupted 
by diodes and Mosfet type devices 

4) Its potential can be raised or lowered in 
air core transformers 

5) It can be stored in capacitors 

6) It will operate neon style lighting; 
when the potential is high enough 

7) It can create fields of opposing forces 
in coils and motor windings 

"Free energy' is here in the Etheric 
Energy Field. Etheric Energy can be accu- 
mulated without the expenditure of work, 
and then released in controlled ways to 
perform work, in properly engineered sys- 
tems. Understanding this fact presents 
engineers and inventors the most direct and 
dear path to follow. Systems that precipitate 
heat directly from the ether have already 
been demonstrated in Dr. Reich's accumu- 
lator. Placing one of these accumulators over 
a moving body of water increases the 
precipitation of heat dramatically. This is a 
rich vane of truth waiting to reveal its secrets 
to the systematic researcher. Likewise, 
power circuits thatrun on ethericity for 
lighting and motive power are waiting to be 
perfected. 

Researchers in the "free energy" field 
should not concern themselves with the 
ideas presented as the so-called "Laws of 
Thermodynamics". The "First Law", with its 
ideas of conversion and conservation, is 
essentially incorrect There is no way to 
convert mechanical energy into etheric en- 
ergy, actually make one into the other. This 
one example is enough to disprove the 
universal interpretation of the conversion 
idea all together. Beyond this, the energy 
forms that can be transmuted by the action 
o£ certain kinds of machines, apparently do 
so within a wide range of activity, 
depending on the geometry of the machine. 
This throws into question the idea of 
conservation, especially local conservation. 
These experimental findings render the 
"First Law" without any basis in fact The 
real universe does not behave in accordance 
with these ideas. 

In the narrow case, the "Second Law' is 


really only a statement which describes the 
behavior of heat under certain circumstances. 
This much is basically true, as it is founded 
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on experimental observation. In the 
general case, however, the "Second Law' 
is an intellectual extrapolation that does 
not accurately describe the behavior of 
physical reality under all circumstances. It 
embodies an erroneous concept of a 
mechanical ini- verse which mysteriously 
burst forth (Big Bang) as a fully wound 
spring that has been unwinding ever since 
("in a dosed system, entropy does not 
decrease"). It is a lifeless, empty vision 
that ignores the Source of the energy it 
started with and doses the minds of its 
adherents to the solutions at hand. 

Learning how to tap the non- 
thermodynamic forces in nature is the 
hope of the future. A modem society 
needs light, heat, and motive power, all of 
which can be derived directly from the 
Etheric Energy Field without consuming 
limited physical resources owned by 
monopoly interests. 

In this society, theoretical science has 
been elevated to a very high level of pres- 
tige. Under this system of belief, the real 
needs of humanity have not been well 
served. Itis time that these incorrect 
theories be carefully examined ¿nd 
discarded, so that experimental science 
can once again take the leading role in 
defining the nature of physical reality. 
Only then will Etheric Science be free to 
offer its bounty of solutions to a desperate 
and waiting world. 
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Tesla's "Self-Acting" Engine 


by Peter A. Lindemann 


In June of the year 1900, Nikola Tesla published an 
article in Century Magazine titled The Prddars d 
Inaesing Hunan Enay. Never be fore or since has 
there been such a masterful and exhaustive discussion 
of how to extract useful energy from the environment 
In its original magazine format, this article is 31 pages 
in length. After discussing every known method for 
energy generation then in use, Tesla begins a discussion 
of "a departure from known methods - possibility of a 
'self-acting' engine - the ideal way of obtaining motive 
power", 

Beginning on page 200, and continuing to page 204 
of the original Century Magazine article, Tesla outlines 
his ideas. The following quotations are extracted from 
this section of the article. 


" „a survey of the various ways of utilizing the 
energy of the medium convinced me, .that to arrive at 
a practical solution, a radical departure from the 
methods then known had to be made. The windmill, 
the solar engine, the engine driven by terrestrial heat, 
had their limitations in the amount of power obtain- 
able. Some new way had to be discovered which would 
enable us to get more energy." 

" the problem was to discover some new method 
which would make it possible both to utilize more of 
the heat-energy of the medium and also to draw it away 
from the same at a more rapid rate." 


"I was vainly endeavoring to form an idea of how 
this might be accomplished, when I read some statements from 
Carnot and Lord Kelvin which meant virtually that it is impossible 
for an inanimate mechanism or sdf-ading machineto md a patio of 
the madium bdow the temperature of the sumaunding and operate by the 
heat extracted These statements interested me intensely. Evidently, a 
living being could do this very thing, and since the experiences of 
my early life .. convinced me that a living being is only an 
automaton, or, otherwise stated, a 'self-acting engine ' I came to the 
conclusion that it was possible to construct a machine which would 
do the same." 
"Suppose that an extremely low temperature could be maintained by 
some process in a given space; the surrounding medium would then 
be compelled to give off heat, which could be converted into 
mechanical or other form of energy, and utilized. By realizing such a 
plan, we should be enabled to get at any point of the globe a 
continuous supply of energy, day and night." 
"A closer investigation of the principles involved, and calculation, 
now showed that the result I aimed at could not be reached in 
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a practical manner by ordinary machinery, as I had in the beginning 
expected. This led me, as a next step, to the study of a type of engine 
generally designated as ‘turbine,' which at first seemed to offer better 
chances for a realization of the idea." 

" my conclusions showed that if an engine of a peculiar kind 
could be brought to a high degree of perfection, the plan I had 
conceived was realizable, and I resolved to proceed with the 
development of such an engine, the primary object of which was to 
secure the greatest economy of transformation of heat into 
mechanical energy." 

"(In early 1895) Dr. Carl Linde announced the liquefaction of 
air by a self-cooling process, demonstrating that it was practicable 
to proceed with the cooling until liquefaction of air took place. 
This was the only experimental proof which I was still wanting that 
energy was obtainable from the medium in the manner 
contemplated by me." 

"Much 01 "3 task on which I have labored so long remains 
to be done. A number of mechanical details are still to be perfected 
and some difficulties of a different nature to be mastered, and T 
cannot 
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hope to produce a self-acting machine deriving energy from the 
ambient medium for a long time yet, even if all my expectations 
should materialize." 


Testa's idea was radical. Design a machine powered by the heat 
resident in the ambient air that produced an output of mechanical 
energy and refrigeration simultaneously. He called it "the ideal 
way of obtaining motive power". Such a machine would be able 
to produce useful energy at any time of the day or night, at any 
location on the globe, drawing upon the vast heat reservoir of the 
atmosphere. He worked for years toward this goal and absolutely 
convinced himself, by the power of his own nearly infallible 
logic, of its potential reality. 

To my knowledge, Testa never finished the work on this 
invention. But his pioneering efforts clearly conceived the idea, 
as well as outlined most of the engineering problems to be 
solved. 

It's remarkable to me, that with all of the attention given to 
Nikola Testa in the last few years, I have not heard any mention 
of this aspect of his work. Volumes have been written on so- 
called 


"free energy" devices, 
wherein the would-be in- 
ventors are searching in 
vain for a ubiquitously 
present, inexhaustible 
source of energy from 
which their machines may 
draw. Imaginative theories 
have postulated "tachy- 
ons", "zero-points", and 
"magnetism" as the source 
of choice from which to 
extract energy. And, while 
future work may prove 9, 
that these sources can be 
made practical, it is still 
surprising that the most 
readily available, untapped 
source 

of energy from which to draw, atmospheric heat, has been all but 
neglected. 

The patent office is crammed with hundreds of "permanent 
magnet motors", none of which work, to my knowledge. Testa 
dismisses these ideas with a short stroke, "We may even find 
ways of applying forces such as magnetism or gravity for driving 
machinery without using any other means. Such realizations, 
while highly improbable, are not impossible." While leaving the 
door open, Tesla considers this area of research worthy of only a 
brief mention. He then goes on for four pages, discussing his 
efforts to tap the ambient temperature as a source of power. 
Tesla was a master thinker and inventor. His mind penetrated the 
ultimate solution to humanity's energy needs. Like a scientific 
Sherlock Holmes using the power of his own deduction, when all 
of the 'improbables' and "impossibles" were removed, what 
remained must be the solution. Atmospheric heat was the largest 
untapped reservoir of energy on the planet Tesla refused to over- 
looked the obvious. He was that rare fish capable of 
contemplating the water he was swimming in. Few were able to 
follow his ideas. Even fewer were able to follow-up on his work 
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Appendix III 


When I first read this article from Century Magazine, I was 
fascinated by the section on the "self-acting" engines. But Testa's 
idea of gaining energy by dumping heat into an inexhaustible 
"cold spot" seemed unrealizable. My mind could not penetrate the 
unknowns involved. Luckily, other minds were not so dull. 

To begin to get an understanding of Tesla's idea, let's fast look 

at the fundamentals of fluid dynamics. Follow along if you can. If 
a gaseous fluid (like air) is confined in a closed space, three 
properties of this gas become interdependent upon each other. 
These properties are: 1) Volume, how much space it occupies, 2) 
Temperature, how much heat it contains, and 3) Pressure, how 
much force it exerts on the walls of the container. For instance, if 
the container remains the same size and we increase the tempera- 
ture of the air inside, the pressure it exerts on the walls also rises. 
Likewise, if the volume stays the same and we reduce the 
pressure, the temperature must also drop. Conversely, if we 
increase the volume, either the temperature or the pressure will go 
down (or both). From this we may see that temperature and 
pressure are directly related to each other, but are inversely related 
to the 
volume. This is how Dr. Carl 
Linde liquefied air by his 
"self-cooling" process. By 
manipulating the pressure 
and volume of a quantity of 
gaseous air, he was able to 
liquefy some of it by taking 
advantage of these 
principles. 
One hundred years ago, this 
was an amazing 
accomplishment. Now, these 
processes are used 
commercially every day. To 
illustrate, we need go no 
further than a useful novelty 
available in a mail order 
catalog. Many compressed 
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gases are available today. One of them is carbon dioxide. For 
less than $30, you can buy a special nozzle that attaches to a 
canister of compressed carbon dioxide. When the gas is 
released through this nozzle, "dry ice" is formed. Room 
temperature compressed carbon dioxide, when allowed to 
expand rapidly under controlled conditions, refrigerates itself to 
form "dry ice'. By this method, about 20% of the compressed 
gas can be liquefied, or in this case, solidified. This illustrates 
what Tesla refers to as the "self-cooling" process that allowed 
Dr. Carl Linde to liquefy air in 1895. Tesla immediately 
understood the implications. He states that his invention could 
be designed to run on liquid air, but that "its temperature is 
unnecessarily low." All that was needed was a working fluid 
that changed from a gas to a liquid at a temperature below the 
ambient 

Dr. Linde's process required a mechanical energy input to 
compress the air. But Tesla knew that mechanical processes 
were reversible. The machine he envisioned used the methods 
discovered by Dr. Linde, but ran them backwards. To 
understand how this can be done, we need go no further than 
our own medicine cabinet If room temperature isopropyl 
alcohol is rubbed on your 
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arm, it "feels . cold". It feels cold because it is evaporating. It is 
evaporating because of a change in "vapor pressure" between the 
closed bottle and the open air. This change of pressure is "forcing" 
the evaporation to take place. But, for the alcohol to evaporate 
(change from a liquid to a gas), it needs heat Since no heat source 
is available, it must get the necessary heat from the immediate 
environment So, it extracts that heat from your arm. That's why 
your arm feels cold (refrigeration). Believe it or not, Tesla saw an 
energy machine in all of this. The one part of the equation that is 
not so apparent here, is that the volume of space occupied by the 
evaporating alcohol is increasing dramatically. This increasing 
volume of gas could be confined to form a pressure that could 
drive an engine. Tesla saw it all, and knew what it meant He spent 
years trying to solve all of the engineering problems associated 
with it, so that a future society could have all of its energy needs 
supplied by these processes. 
So, what does Tesla's "self-acting" engine really look like? In 

order to visualize this, it may 


be helpful first to review the 
workings of two different 
kinds of heat systems that 
operate on "two phase fluids"; 
the first is a steam engine and 
the second is a heat pump. In 
Figure 1, water is boiled in 
the boiler to become 
pressurized steam. This high 
temperature, high pressure 
steam is then used to drive a 
turbine engine to convert the 
vapor pressure into 
mechanical work. The low 
temperature, low pressure 
steam coming out of the 
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turbine is then allowed to cool further in the condenser, becoming 
liguid water again. The liguid water is then pumped back into the 
boiler, and the cycle begins again. In this example, we can easily 
see that the system takes in heat at the boiler and gives off heat at 
the condenser. 

Figure 2 is a diagram of a heat pump. Low temperature vapor 
enters the compressor and is compressed to a high pressure and 
temperature. This vapor is then condensed to a liquid in the 
condenser. Then, the pressurized liquid is throttled through a 
special nozzle to low pressure and temperature. Releasing the 
pressure allows some of the liquid to vaporize. This "two phase 
fluid", part liquid and part vapor, now enters the evaporator, in 
which the remaining liquid is boiled. The resultant low tempera- 
ture vapor then enters the compressor, completing the cycle. In 
this example, we can see that the system takes in heat at the 
evaporator and gives off heat at the condenser. 

There is a high degree of similarity between these two systems. 
Both have a location where heat is absorbed (boiler and evapora- 
tor). Both have a location where the pressure is released (turbine 
and throttle). Both have a location where heat is released 
(condensers). And both have a location where the working fluid 
is pressurized to complete the cycle (pump and compressor). In the 
steam engine, heat energy is added to the system at the boiler and 
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mechanical energy is removed from the system at the turbine. 
That amount of heat that was not successfully transformed to 
mechanical energy at the turbine, is then thrown away at the, 
condenser and represents a loss of efficiency. In the heat pump, 
mechanical energy is added to the system at the compressor 
and heat energy is removed from the system at the condenser. 
That amount of liquid that vaporizes at the throttle represents a 
loss of efficiency because no heat is absorbed from .the 
environment to create the vaporization. 

The main difference between these two systems is that the 
steam engine runs on a working fluid (water) that changes 
phase from a liquid to a gas at 212' Fahrenheit, whereas the 
heat pump runs on a working fluid (freon) that changes phase 
from a liquid to a gas at -50' Fahrenheit Tesla's "self-acting" 
engine was a unique hybrid between these two systems. 

Tesla knew that his system, if it was to work, had to be 
much more efficient than standard systems. In our steam 
engine example, for instance, if we could elimi 
nate the condenser, the sys- 
tem would be more efficient 
In our heat pump example, if 
we integrated the throttle into 
the evaporator so that all of 
the expansion happened 
there, the system would be 
more efficient. These are the 


.kinds of engineering 
problems Tesla was 
attempting to solve. By 


taking elements from both of 
these systems, we can begin 
to understand what Tesla had 
discovered. Figure 3 shows 
such a system. It runs on a 
low temperature phase 

change material, like freon. The first element acts like a 
combination of the pump and the compressor. Its job is to take the 
"two phase fluid", part liquid and part vapor, and compress it until 
it is 100% liquid. The next element of the system takes the place of 
the boiler. It is really a heat exchanger that allows the working 
fluid to absorb heat from the environment without boiling. On the 
outside, this element gets cold and produces refrigeration effects. 
On the inside, the working fluid is gaining in its stored heat 
potential. The next element of the system is the throttle or control 
valve. This component allows the pressurized, liquid material to 
experience a rapid pressure drop that promotes instant vaporization 
of some of the working fluid. Since no heat source is available 
here, the heat of vaporization must come from the stored heat in 
the working fluid itself. This rapidly expanding vapor/liquid 
combination is then harnessed by the next element of the system, 
the turbine. As Tesla said, this is "an engine of a peculiar kind." It 
must be able to efficiently operate on the part vapor, part liquid 
material coming through it When the volumetric expansion is 
spent, the "two phase fluid" is then re-compressed to a liquid, and 
the cycle starts over. Tesla envisioned that his turbine would 
produce more mechanical energy than the compressor required, so 
that the system would produce a net gain of mechanical energy. 


Heat Pump 
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Unlike the two previously discussed systems, Tesla's "self 
acting" engine has no condenser where unused heat is thrown 
away. Heat energy is absorbed from the ambient, mechanics 
energy is removed from the turbine and all of the remaining hea 
potential in the working fluid is recycled for the next go-round. 

The whole thing is an amazing idea, but will it work? Can 
the necessary efficiencies actually be attained? In the 1930's, an 
Austrian engineer named Rudolf Doczekal successfully built a 
steam engine that ran on a combination of water and benzene. 
To his amazement, it could run with or without the condenser in 
the system. Its efficiency was well above the calculated Carnot 
Cycle maximum. He was granted a Patent on this system in 
1939 (NR. 155744). It took 39 years, and someone else to prove 
it, but Tesla was right; a high efficiency heat engine could be 
run without a condenser. 

But can all of the other efficiencies be attained? Is there a 
device that can efficiently compress the "two phase fluid" back 
to a liquid? 

The answer is yes. Today, the 
Copeland Scroll Compressor 
can perform this function. Is 
there a turbine that can run 
efficiently on the rapidly ex- 
panding "two phase fluid?" 
Again, the answer is yes. Im- 
pulse turbines with the pressure 
nozzles built directly into the 
housing can perform this 
function, so that all of the fluid 
expansion occurs inside the 
engine. In fact, all of the other 
engineering problems have been 
solved. 

Today there are working models 
of machines that convert 


the ambient temperature of the air into mechanical energy, while 
creating refrigeration as a by-product One hundred years after 
Tesla identified the "ideal way of gaining motive power", the 
gigantic reservoir of atmospheric heat has been successfully 
tapped. Real "free energy" has arrived on planet Earth. 
Obviously, the working details of these machines are 
complicated. The average reader will not have a thorough 
understanding of them without considerable study. Still, the basic 
principles upon which they operate have been outlined here with 
only minor oversimplification. 

As of June, 1995, there are two slightly different processes being 
pursued that give the same basic result The first is a machine 
designed by a German physicist, Dr. Bernhard Schaeffer, along 
with a Russian inventor, Albert Serogodski, building on the 
pioneering work of Doczekal. Their latest machine has been 
granted German Patent # DE 42 44 016 A 1, and is capable of 
being embodied as a refrigerator that produces electricity rather 
than consumes it The other development is based on the work of 
Canadian engineer, George Wiseman, building more directly on 
Tesla's ideas. Wiseman has written three books that fully outline 
the principles of this amazing invention. His HEAT Technology 
Series, Book 1, Book 2, and Book 3 are must reading for anyone 
interested in this subject In these books, turbine 
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Figure 3 - Tesla's "Self-Acting" Engine 


Appendix III 


designs are explored along with complete mathematical models 
of the system. For copies of these books, write to: Eagle 
Research, Box 145, Eastport, ID, 83826 USA. Each book is $15, 
post paid in North America. Add $5 more for overseas postage. 
Buy both books, as they cover different aspects of the system. 
One hundred years ago, Nikola Tesla discovered the ultimate 
way to harness the energy of the sun by converting the ambient 
temperature of the air into mechanical energy. He outlined the 
entire method and even solved many of the difficulties himself. 
But forces during his lifetime prevented him from completing 
this work. His "self-acting" engine is a true fuel-less power plant, 
capable of producing useful energy at any location on the planet, 
at any time of the day or night It has taken one hundred years for 
others to finally complete this work, but that day has now 
arrived. While I do not wish to minimize the irreplaceable and 
outstanding contributions by Wiseman, Schaeffer, Doczekal and 
others, still, it is to Tesla that the future owes its thanks once 


again : 
When Tesla first conceived of 


this invention, he started by 


deciding that the basic 
assumptions embodied in the 
"Second Law of 


Thermodynamics" were not 
universally true and therefore 
could not act as an absolute 
limiting case. These as- 
sumptions are built into our 
lives today by the idea that if 
I want the temperature of my 
environment to be either 
warmer or cooler than the 
ambient, I have to expend 
energy to do it Tesla was not 
afraid to question or even 


disagree with these assumptions. Even the stature and historic 
"authority" of Sadi Carnot and Lord Kelvin, whose work was the 
basis of the "Laws of Thermodynamics", did not intimidate him. 
He was willing to rethink all of the fundamentals in the light of 
his own experiments and insight, and draw his own conclusions. 
By doing so, he was able to conceive of an invention that has 
taken 100 years to create. 
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"Technological. historical, and philosophical dynamite! Clarifies the fundamental 
juncture at which electric power technology diverged from Tesla's liberating 
genius."— Trevor James Constable (Researcher and Author) 


"From my own experiments, once you split the electron from the etheric carrier, the 
problem then is not generating tremendous energy, its limiting it! A lot of my 
incoming spikes are well over 1000 amps. Definitely, this kind of circuit, its for 
real!" — Brian Desborough (Free Energy Researcher) 


". . .Dr. Lindemann explains Tesla's bizarre electricity experiments, which 
no amount of exposure to Tesla's work, from all other sources, has ever 
done for me. ...The video tape [book] gives enough general and specific 
information that a detailed design can confidently be built by any 
competent tinkerer with a working knowledge of electronics and electric 
power circuitry."—Ken Rauen (Infinite Energy Magazine, January 2001) 


y El d 7 - » c 
Ed Gray in 1977 Conversion Tube Close Up Conversion Tube Patent 


Finally, long-time Free Energy researcher Dr. Peter Lindemann 
steps up and tells all. This four part book explains exactly how 
Edwin Gray, Sr. produced what he called "cold electricity." Mr. 
Gray discovered that the discharge of a high voltage capacitor 
could be shocked into releasing a huge, radiant, electrostatic 
burst. This energy spike was produced by his circuitry and 
captured in a special device Mr. Gray called his "conversion 
element switching tube." The non-shocking, cold form of energy 
that came out of this "conversion tube" powered all of his 
demonstrations, appliances, and motors, as well as recharged his 
batteries. Mr. Gray referred to this process as "splitting the 
positi ve. " 

Even more remarkable, Dr. Lindemann found that Nikola 
Tesla actually discovered this same effect, back in 1889. With 
the information in this book, you will learn what it took Tesla, 
Gray and others decades to figure out. Using articles, patents, 
diagrams, and photographs, Dr. Lindemann unravels the mystery 
until the whole method is fully revealed. Now you can do it too! 
This is the information free energy enthusiasts have been waiting for. Wardenclyffe Tower 


Nikola Tesla 


